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ELECTRICITY SUPPLY PROGRESS. 


THE war and its service have brought about vast changes in 
many departments of our scientific and industrial activities, 
as well as in our political and economic organisations ; but 
there are few spheres, we should think, in which more remark- 
able progress has been made than in that of public elec- 
tricity supply. During the war we have of necessity, for 
military reasons, had little to say upon this subject except 
in general terms; and, apart from claiming that electric 
power supply, by enabling our factories and workshops at 
short notice’ to turn over almost wholly to the manufacture 
of munitions of war, had played a leading part—indeed, an 
absolutely indispensable part—in winning the war, we have 
scrupulously avoided giving any clue to our enemies which 
might assist them in identifying the centres where their . 
aircraft could wreak destruction most effectively. 

This is the explanation of what must often have puzzled 
those of our. readers who were in possession of certain in- 
formation—facts which were, indeed, in some cases “common 
knowledge—and found no mention of them in the columns 
of the ELecrricaL Review. It was not that we were not 
cognisant of them, but that it was not expedient to draw 
attention to them, even if the facts were widely known— 
for the Revrew was studied also in unfriendly circles; and 
while a provincial newspaper might freely enlarge upon the 
electrical developments within its area, without undesirable 
consequences, in many cases we could not do so. 

Now, however, while we must still exercise discretion in 
some respects, our hands are practically free, and our only 
serious limitation is due to the continued scarcity of paper, 
a trouble which is likely to abide with us for months to 
come, and which compels the exercise of brevity in all our 
undertakings. 

But before we comment on the material progress in the 
development of electricity supply, we have a duty to per- 
form—a debt to discharge on the spiritual side. Just as 
the hope of victory with arms resides in the moral of the 
fighting men, so the success of an industrial undertaking 
depends upon the human element from first to last. The 
elasticity of electric power, which is the pride of the 
electrical engineer, extends to only a limited degree in the 
case of generating plant and mains ; and ,while imperative 
demands for power supply have poured into the offices, the 
staffs of the power stations have been engaged in striving to 
develop their resources correspondingly, under the greatest 
difficulties. Generating s@ts have been run for weeks—or 
months—on heavy and sustained overloads; boilers have 
been forced to their’ utmost capacity, uncleaned and 
withont the periodical overhauling which is essential to 
their safe and economical working; mains have been 
hurriedly laid, sub-stations erected and equipped, and the 
work has been pushed on by night as well as by day, in spite 
of the lighting restrictions, which had to be suspended in 
view of the more pressing emergency of the demand for 
power. Moreover, breakdowns have occurred, as was inevit- 
able under the stress of circumstances which involved 
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running without a pause on a continuous overload —in 
short, the engineers and running staffs, in every branch of 
the service associated with the supply of power to munition 
areas, have undergone an anxious and strenuous time 
practically without a respite during the past four years, and 
the greatest credit is due to them all, from highest to 
lowest, for the magnificent fight that they have put up on 
the home front, while many of them, of fighting age, were 
burning—and begging—to be released to share in the perils 
and privations of the trenches oversea. All honour to 
them—for they have “ done their bit,” and done it exceed- 
ingly well, although deprived of the honour and glory of 
the stricken ‘field, and lacking the incentive of levying 
vengeance on the Huns in person. 

An examination of the figures regarding electricity works 
extensions during the war, which we published in our issue 
of November 22nd, shows that between June 30th, 1914, and 
October 31st, 1918, the -plant installed in 76 undertakings 
was increased, or in course of being increased, from 851,756 
KW. to 1,821,281 Kw.—more than doubled, The output of 
energy of those undertakings was increased from nearly 
1,500 million units in 1914 to more than 2,500 million 
units in 1917—an increase of 70 per cent. in three years. 
Is not this a magnificent record ? 

We must not omit to award due credit to the manu- 
facturing firms whose efforts have enabled this phenomenal 
increase to be effected ; it must be borne in mind that they 
have also been busily engaged in fulfilling the requirements 
of the War Office and the Admiralty and the Ministry of 
Munitions at the same time as the power supply authorities, 
and that an enormous output of motors, switchgear, cables, 
and accessories has been produced during the war. Indeed, 
in every branch of electrical engineering, except perhaps 
those which might be described as purely luxury lines, there 
has been great activity, and as the electrical firms have 
been largely engaged in turning out their normal products, 
they are in an exceptionally favourable position to carry on 
after the war. We must also refer, in passing, to the im- 
portant assistance rendered by the manufacturers, power 
stations, tramway authorities, and others to the Ministry of 
Munitions in the manufacture of shells, fuses, &c., and the 
heroic efforts of the tramway officials to maintain adequate 
services under extreme difficulties in the absence of renewals 
and repairs of track and rolling stock—but all these matters 
must be left for another occasion. 

Elsewhere in this issue we are briefly reviewing the most 
important changes which have taken place in power station 
equipment. Most remarkable of these, we think, is the 
extraordinary upward leap of the Sheffield Corporation’s 
undertaking, which, starting with 23,000 kw., has already 
reached 96,000 Kw., and has obtained sanction for an addi- 
tional 50,000 Kw., making, when complete, a total of 
146,000 kw. But that total will not be fully realised till 
1920. Hardly less noteworthy is the rocket-like develop- 
ment of the closely adjoining undertaking of the Rotherham 
Corporation, which has. advanced from 5,000 to 65,000 Kw. 
In both cases the demand has arisen very largely from the 
triumphal march of the electric steel furnace, which was 
hardly known in Sheffield five years ago, but has now firmly 
established itself as an indispensable aid to the manufacture 
of high-grade steel on economical lines ; moreover, the 
furnace has comé to stay, and the demand for electrical 
energy, though temporarily dormant, will undoubtedly 
return directly normal conditions obtain. Other large 
increases of plant are recorded at Birmingham (51,650 Kw.), 
Bradford (27,450 Kw.), Glasgow (99,050 kw.), Leeds 
(33,660 kw.). Manchester (46,450 Kw.), and Wolverhampton 
(16,450 Kw.), amongst the municipalities; but some of 
these are only in the early stages of construction. 

Turning to the company undertakings, whose plant has 
increased, on the whole, at a rather lower ratio, and their 
output at about the same ratio, the most striking develop- 
ment is shown on Tyneside, where the associated companies, 
starting with 86,000 kKw., have added, or are adding, 
114,000 Kw., making a total of 200,000 kw. These com- 
panies, therefore, taken together, have by far the largest 
undertaking in thé kingdom. Clyde Valley has increased 
from 35,000 to 72,500 Kw., the Mersey Power Co. is going 
to install 24,500 Kw. (part of a vast scheme), and the Noth 


Metropolitan Co. is putting down 21,068 Kw. It is 
interesting to see how Luton, Redditch, and Stockport. have 
jumped up from modest dimensions to stations of some 
importance. 

One cannot help regretting that there was_ not in exist- 
ence before the war a competent central authority, such as 
that recommended by the Board of Trade Committee, which 
would have been able to regulate the installation of new 
plant in accordance with the requirements of a well- 
considered national scheme. Since the report of that 
Committee was drawn, up, the Ministry of Munitions has 
endeavoured to direct the flow of new plant into the most 
suitable positions, and, as we have noted from time:to time, 
has discouraged the extension of installations unfavourab] 
situated with regard to the probable requirements of pe 
a scheme. But these efforts are more or less tentative ; 
and as the scheme has not yet been formulated, it is 
impossible either to lay down authoritative lines upon 
which such extensions are to be carried out, or to proceed 
with new developments outside the scope of existing supply 
authorities. Hence the urgency of the need for definite 
action on the part of the Board of Trade, which we have 
already emphasised, 

There is, however, one direction in which action could 
be taken without waiting for the national scheme to mature. 
It is perfectly certain that large units of generating plant 
will be required at an early date, and that if these are not 
put in. hand without waiting for the national scheme, 
there will be serious delay before the latter can be carried 
into effect. Ina letter to the Times Engineering Supple- 
ment of November, Mr. 8. E. Fedden, of Sheffield, emphasises 
the importance of commencing the manufacture of the plant 
at once, and suggests that the Government should authorise 
the makers to put in hand some 25 complete sets of plant, 
each of 25,000 Kw.; these would provide immediate 
employment for thousands of men and a large amount of 
machinery, and would be ready for installation when 
wanted, as they certainly will be, within the next three 
years. This is an admirable suggestion, and we trust that 
the Government will give it serious consideration ; if 
adopted, it will go far towards cancelling the bad effects of 
the delay which has already been incurred, and _ there is. not 
a particle of risk involved in the transaction. ~ 


Tue lett@ér which we publish to-day 
from the Enginemen’s Union (Mary- 
lebone Branch), regarding the award 
recently made by the Committee on Production in respect 
of London electricity undertakings, as the result of months 
of negotiation between the employers and employed, demands 
serious consideration. Assuming that the letter represents 
the views of the employés as a whole, it is a matter for 
sincere regret that the award, of which a great part was 
agreed at conferences between the parties, has not resulted 
in a fair measure of satisfaction. No such award, of course, 
could be expected to give complete satisfaction to either 
side, as agreement implies compromise ; and a “ compromise” 
which does not involve concessions on both sides is mis- 
named; but that an award which has been in operation 
barely a month should be thus.emphatically denounced is 
most unfortunate. It will be seen that the workers are now 
asking for the total abolition of grading of men in all 
grades rated at 84d. per hour, or less—that is, in nearl 
half the grades to which basic rates were allotted in the award. 
The list of complaints is a formidable one, but apparentiy 
relates entirely to alleged breaches of the grading system, 
and does not necessarily imply dissatisfaction with the 
grading itself. Apart, however, from those points, a demand 
is put forward for an all-round advance, which, if we under- 
stand it aright, amounts practically to 16s. a week, together 
with a reduction of the working hours from 54 or 56 to 47 
hours a week, and the conversion of the war wages and 
bonuses into a permanent wage. On the face of it, this isa 
pretty tall order, and in. view of the working conditions 
which are peculiar to the electricity supply industry, we do 
not see how it can possibly be acquiesced in by the supply 
authorities, 
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A CARRON CANTEEN EQUIPMENT. 


It must be acknowledged that in pre-war days the interest 
of the average employer in the health and comfort of his 
staff seldom went very far. It occurred to few that it 
woufd pay to look after the well-being of workpeople during 
the hours of business; employés who are well fed, well 
clothed, and furnished with the conveniences and comforts 
that make for self-respect, turn out bétter work at a faster 
rate than others situated under less favourable conditions. 
Many employers have made this discovery only as a result 
of the changes brought about by the war. Better provision 
had to be made for personal comfort on the employment of 
female labour on a large scale, and it became necessary to 
arrange for feeding them on the spot. Experience shows 
that as its advantages are realised, and the workers discover 


| 


Fig. 1.—EXTERIOR VIEW OF THE CANTEEN. 


that the canteen is run solely in their interests, they 
abandon their long-established habits and join in good, 
well-cooked meals taken under comfortable and hygienic 
conditions. A 

We recently had the pleasure of inspecting the canteen 
which the District Iron and Steel Co., Ltd., Smethwick, 
Birmingham, an old-established firm in the district, has 
erected for the convenience and comfort of its employés. 


Fie. 2.—MEn’s Dintne Room. 


Mr. H. C. James-Carrington, the consulting engineer under 
whose direction the. canteen was built and equipped, and 
Carron Co., by whom the electrical cooking equipment was 
supplied, are to be congratulated on the excellence of the 
appointments of the canteen, which at present does not. cater 
for more than 300 meals at a time, although designed to 
deal comfortably with 500. Two 12-hour shifts are worked 
in the steel-rolling mill, the employés being served with 
three meals during the day shift and three during the night 
shift. As we had an opportunity of judging for ourselves, 


we can safely say that the cooking is all that could be 
desired, and the prices charged are quite low. 

The building is well designed both as regards convenience 
and appearance ; the kitchen is situated centrally, and around 
it are grouped the four dining rooms—two for the use of the 
staff and one each for men and women employés. Fig. 1 is 
an exterior view of the building, while fig. 2 shows the 
men’s dining room. 

The electrical apparatus installed in the works’ canteen 


was supplied and installed by Carron Co., and is a typical ° 


example of a number of similar installations by the same 
company. The central electric range (fig. 3) comprises two 
ovens, internally 22 in. wide, 20 in. high, and 22 in. deep, 
the loading being 5 Kw. each, and two ovens, internally 43 in. 
wide, 25 in. high, and 19 in. deep, loading 8 Kw. each. 
Over one of the 22-in. ovens is fitted a griller having a 
grilling space 22 in. wide, 15 in. deep, and loaded to 5 Kw., 
and over the remainder of the ovens the company’s standard 


Fie. 4.—Borning PANs (RIGHT) AND STEAMING OVENS (LEFT). 


boiler fillings are fitted, each filling being 22 in. x 28 in.,, 
and loaded to 6 Kw. maximum per filling. A plate-rack is 
also fitted above the ovens, this rack being 8 ft. x 5 ft., 
and the controlling switchgear is mounted on this rack. 
Approximately the overall dimensions of this range are 
7 ft. 9 in. long, 5 ft. 3 in. broad, and 3 ft. 6 in. to the top 
of the hob, the height from the hob to the underside of the 
plate-rack being 1 ft. 9 in. 

The fish and stock-pot suite consists of two each, 
internally 18 in, x 14 in, x 64 in. deep, } to 3 KW, 
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each, for fish, &c., and one larger pan, 18 in. x 14 in. 
x 114 in. deep, loaded to 5 Kw., for soup, stock, &c. 
This suite is mounted at one end of the central range, and 
bas the control gear mounted at the front between the two 
front legs of the stand. The overall dimensions are 5 ft. 3 in. 
long, 2 ft. 34 in. deep, height to hob being 3 ft. 54 in. 

The boiling pans (two of which are shown in fig. 4) are 
three in number, two being of 15 gallons capacity and one 
of 25 gallons capacity, each pan being fitted with vapour 
standard and back balance weight and chain to the lid. 
The construction in each case comprises a cast-iron inner 
pan with a sheet metal outer case, with the space between 
’ the two packed with slag wool, each pan being mounted 
on four substantial cast-iron legs. 
f> The 25-gallon pan is internally 21 in. x 20 in. xX 
17} in. deep, the height being 36 in. to the hob and the 
back standard 4 ft. high from the top of the hob. This 
pan is fitted with two inner wire baskets, one being 94 in. 
deep and the other 7} in. deep, and the maximum loading 
is 8 KW. 

Each of the 15-gallon pans is internally 21 in. wide, 
20 in. broad, 114 in. deep, loaded to 6 KW. maximum per 
pan, one basket being fitted, 7} in. deep. The height to 
the top of the hob is 32 in., and the back standard is 4 ft. 
high ffom the hob. : 

The battery of two steaming ovens (fig. 4) consists of tw 
ovens, each internally 16} in. wide, 22} in. deep, and 24 in. 
high, each compartment being fitted with five wire baskets 
and lid, the loading being 5 KW. maximum. The overall 
sizes of the body are 3 ft. 104 in. wide, 2 ft. 1 in. deep, and 


Fie. 5.—Hor CLoseT AND CARVING TABLE. 


4 ft. 10 in. high. The cistern for maintaining a constant 
level of water projects 7} in. from the body, and is 16 in. 
long. 

The hot closet and carving table (fig. 5) is overall 8 ft. x 
2 ft. 6 in. deep x 2 ft. 10 in. high, sliding doors being 
fitted on both sides, and the top being fitted with one open- 
type Bain Marie 27 in. x 24 in. x 44 in. deep, loaded to 
3 KW. maximum, and two carving wells each 18 in. x 
12 in., loaded to 500 watts each maximum. The hot closet 
is loaded to 6 KW., and the control gear being mounted at 
each end. 

In addition, there is a porridge boiler similar in con- 
struction to the boiling pans referred to above, and several 
_ tea, coffee, and hot-water urns. 

The hot-water system is neat and efficient ; in an outhouse 
is installed a coke-fired boiler arranged with two heating 
systems, one for town water and the other for rain water 
which is collected off the roofs of the buildings. From this 
central heater hot water is fed to the various points where it 
is required in the kitchen. The system is very economical, 
the consumption of coke being quite small, and the heater 
requires very little attention. The two water systems are 
entirely separate, although heated by the same fire, and 
provision is made to fill the rain-water tank with town 
water, should it be necessary. 

Electricity is supplied by the Shropshire, Worcestershire, 
and Staffordshire Electric Potter Co., being brought in at 
5,000 volts and stepped down by means of a 300-K.v.A. 


Westinghouse three-phase transformer to 110 volts, at 
which pressure it is used for heating, cooking, and lighting, 
the high-tension switch cubicles, &c., being supplied by the 
Power Co. 

The low-tension switchboard was constructed by the 
Mudie Electric Co., Ltd., Birmingham, to Mr. Carrington’s 
designs, and the wiring was carried out by Messrs. Ellis 
and Ward to his specifications. The wiring throughout is 
in lead*sheathed cable, which provides a very satisfactory 
continuous earth by means of the lead sheath. The lighting 
is semi-direct, the arrangement being found a very satis- 
factory and economical method of lighting. The heating is 
by means of “Carron” electric radiators throughout ; the 
design of heater is of a robust type, and quite satisfactory in 
operation. There are 24 of these radiators, each loaded 
to 3 KW. & 

The furniture of the canteen was supplied by the King 
Fisher Co., of West Bromwich, while the sinks were 
supplied by the Staines Kitchen Equipment Co., of London. 

Above the canteen, on the second floor, is a well- 
appointed house occupied by the canteen manager, which 
house was also furnished by the District Co. The 
sitting room is furnished in Jacobean oak throughout, the 
bedrooms in English oak, and the kitchen furniture is of 
the Welsh pattern. The house is lighted and heated 
electrically ; the kitchen, however, is provided with an 
ordinary kitchen range with back boiler, which works in 
conjunction with the main boiler tanks, enabling them 
to provide hot water for the bath-room, lavatories, &c., 
when the main boiler is not in use. 


RECONSTRUCTION: LIMITATION OF 
PROFITS, EFFICIENT DISTRIBUTION, &c. 


By G. H. HOOLE. 


Ture has been much voicing of general opinion on this 
subject, but very few definite proposals as to how best to take 
advantage of the peculiarly favourable conditions which 
obtain at the moment ; conditions such as never obtained 
before, nor are likely to occur again in the lifetime of the 
present generation. There is undoubtedly a better feeling 
between master and man; between “Capital” and 
“ Labour.” There isa greater appreciation by politicians 
of the real power of the working classes. Those in authority 
have found, much to their surprise, that the people are 
prepared to back them up in any drastic proposal, irrespective 
of the inconvenience caused, so long as the proposal is for 
the good of the whole, and as the need after the war will be 
equally as pressing, they will agree to a much less degree of 
inconvenience. 

The workers are expecting a definite lead being given, 
definite steps being taken, which will ensure to them a 
greater security against poverty, on the one hand, and 
tyranny on the other. 

Unfortunately, it is rare that direction to any big move- 
ment beneficial to the masses comes from the masses, but 
the reason for this can be accounted for by the fact that 
they—with all respect—have not the ability to give that 
“ direction.” They state, it is true, in general terms what 
they want, but_it is purely generalisation ; they cannot, 
unfortunately, furnish a plan of the route to be followed to 
attain their ends. 

Certainly they have advanced, but the power to direct 
effectively takes years “to acquire”—and they were bad 
starters. And when, as the result of repetition of their 
wants, a solution is not forthcoming, they consider that 
they have been badly treated, and, as a result, frequently 
resort to force—to them the only alternative—but this 
procedure is changing. The responsibility, to a very large 
extent, rests on those who have the ability, and are in 
authority, to render the lives of the peopie more tolerable. 

The proposals I would put forward as a basis for recon- 
struction come. under the following headings :— 

1. Relationship between Capital and Labour. 

2. Relationship between the State and Capital and the 
State and Labour. 

3. Distribution of commodities. 
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— 


Relationship between Master and Man, or Capital and 
Labour —The Whitley Committee put forward certain 
proposals which, if acted upon, will certainly lead to a better 
understanding, and consequent smoother working ; but the 
proposals are not bold enough. 

Surely the Committee has misjudged the pulse of the people. 
It regards it as being weak instead of at full strength, 
the life blood pulsating through the body in a manner indi- 
cative of sound robust health. Has not the Committee 
been afraid that “ Capital” could not stand too much of a 
shock and that “ Labour,” was not in a fit state to take 
strong nourishment ? That is wrong. Capital is sane, 
strong, and vigorous; Labour in the same healthy con- 
dition, and they face each other, instead of being side by 
side. Each is prepared to do the right thing so long as 
it can be convinced that the right thing is that which is 
for the good of the people as a whole. 

There are no real leaders of Capital who desire the slavery 
of their fellow men; nor are there any true leaders of 
Labour who desire to make bankrupt the capitalists. The 
position stated truly, and without heat, is: the capitalist 
does not wish to hoard, but naturally—I use the word in 
its human sense—wants a reasonable return for his capital 
outlay ; whilst similarly the Labour man wants a greater 
return for his capital—.e., his labour. 

The Whitley proposals of Councils, &c., should be the 
first stage, and as the outcome there should be :-— 

1. Better working conditions ; 

2. Greater output ; 

3. Shorter hours— 
benefiting both parties and the nation as a whole. The 
masters would save in obvious ways—such ‘as lighting, 
heating, power, waste of man-hours, &c. ; whilst the man 
would benefit by having more recreation and better health ; 
and it cannot but be agreed that the two sides of the 
account balance. 

Having got over the first step, the next is that of limita- 
tion of profits, and this is a subject bristling with diffi- 
culties ; but does not that fact make the subject more 
worthy of solution ? Parliament should pass an Act limit- 
ing profits to, say, 74 per cent. after making provision for 
the following :— 

(1) Depreciations : the per cent. to be definitely laid 
down by a Committee for buildings for the different 
industries, different classes of machinery, &c. — /.¢:, 
allow fair and reasonable depreciation allowances. Then 
(2) a sum of money should each year be placed to an 
“Industry Reserve Fund” to ensure that during lean 
years the capitalist gets his 74 per cent. return and the 
workman his wages; (3) workmen’s holiday pay ; 
(4) workmen’s sick pay ; and (5) workmen’s pension fund. 

If, after these charges have been met, there is a profit of 
over 7} per cent., that surplus should be expended in cheapen- 
ing the article produced, to the consumer—i.e., the general 
public should reap the benefit. The cost of goods would 
not reach anywhere near the figure we are now paying for 
them and, I believe, would not be much in excess of pre-war 
conditions—first, because of the greater output, and, 
second, because of the redistribution of the profits. 

These proposals in no way cut out competition, but rather 

encourage it, inasmuch as the most progressive, up-to-date 
firms would yield the greater dividends, enabling them to 
offer the cheapest goods. The effect would be to shut 
down the smaller unprogressive firms—those where work- 
shops are dens and where working conditions generally are 
bad. The firms who. treat the industry on scientific lines, 
whose members — principals and staff —have one object 
in view : the maximum output at minimum cost consistent 
with the proposals made, are the firms who have the right 
to the front place in industry. 
_ Greater vutput is certain to result, all workers in the 
firm having a real interest in the success of the firm. The 
waking of goods in the firm’s time and of the firm’s 
material will be reduced to a minimum, each workman 
recognising his loyalty to his fellows and to the firm. This 
is only one of the minor savings, but it is mentioned as an 
illustration. This factor of greater output is one of the 
most important, and one which, to a great extent, rests with 
the worker, but he, of course, must have every mechanical 
and technical facility to that end. 


How would these proposals affect our foreign trade? I 
venture to say very slightly, if at all, as the balance-sheet 
of ther cost of the article may poughly be said to be as 
follows :— } 

Debit. Credit. » 
Extra cost of improved con- Increased production. 


ditions. ‘ Increased saving of power and 
Extra cost :— lighting. 

Wages. Saving of costs of strikes and 

Holiday pay. disputes. 

Sick pay. Reduction in dividend. 


Pension fund. 


And the conditions obtaining in other countries should be 


borne in mind. Naturally, the old age pension would fall 
out automatically in a few years. 

Distribution—In this connection the most drastic 
methods should be employed, as the national waste in 
duplicate distribution is appalling and unworthy of a great 
nation. The case should be dealt with thoroughly from 
the railway down to the baker’s cart. =~ 

Railways.—I am against nationalisation, as it is too 
clumsy and too expensive ; but Parliament should pass an 
Act compelling railway companies to work definite areas for 
goods traffic. At the most there should not be more -than 
one company for Scotland, one company for the North of 
England, one company for the Midlands, and one company 
for the South of England, with special arrangements for the 
long-distance lines. 

The companies should be compelled to amalgamate to 
this end, i.e., the saving of time, men and material. A big 
financial saving would result. 

Provisioning of Areas.—As regards town and country 
distribution: in this connection, centres of distribution, 
i., shops will be dealt with as well as the actual 
distribution. 

England wants every available man now, so as to increase 
her wealth ; every penny which is at present wasted should 
be saved. Dealing with a large town first: the organisa- 
tion would be to divide the town into areas, say, of 10,000 
people, and in each area arrangements should be made to 
ensure that there be no more than an adequate number of 
shops to meet the requirements of that area, i.¢., all food 
requirements, coal, and minor requirements such as boot 
repairs, &c. Is there any sense in five grocers’ carts coming 
into one terrace to supply five different people? The 
shopping centre of the town would consist, then, of such 
shops as :—Jewellers, drapers, milliners, clothiers, haber- 
dashery, fancy goods, &c., and other articles not of daily 
requirement. The saving in men, horses, time, and pro- 
perty would be enormous, especially when it is remembered 
that the distribution from the wholesalers. would also be 
reduced. The area shops should be controlled by companies, 
if possible, made up of the present shopkeepers of the area— 
but if they cannot agree to form a company, then outsiders 
may step in. 

Apart from the saving referred to, it would be a national 
asset to close many of the small shops, as they have a daily 
struggle to ** make ends meet.” Would the people agree to 
it? Have they agreed to rationing ?—and the need is 
equally as urgent. It would not be nursing the people, but 
educating them. Care should, of course, be exercised that 
each area is amply supplied and the prices throughout the 
country systematised, which is a simple matter. Tea, flour, 
cocoa, coffee, milk, «&c., at standard prices, ‘but no 
rationing. In the country the same wastage occurs, and 
the same remedy should be applied. At present there are 
butchers’ carts travelling miles to a village where there is 
already a shop; similarly half“a-dozen grocers’ carts will 
come to a village which has a store and a railway station. 
There is also an important change to suggest—and that is, 
“ No credit.” During the last four years, many outstand- 
ing accounts have ™~been cleared up owing to the high 
wages, and the time is opportune for the cancellation of 
the credit system in foodstuffs—a pernicious system. 

Relationship Between State and Capital, and State and 
Labour.—It will be observed that provision has been made 
for the State to lay down what profits a firm should make 
and for a rational distribution scheme to be brought into 
force, and there only remains the question of the inter- 
working between industries to prevent overlapping. For 
instance, one industry specialises, whilst there are many 
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that may be termed bastard industries—i.¢., industries 
which touch the fringe of others, and produce a cheap and 
inferior article, to the detriment of the industry proper. 
Those places which are not proper to any particular industry 
should be closed, otherwise the nation is losing man-power, 
&c., and the’ State should step in and stop it, I do not, 
of course, refer to repair shops, but to “ producers.” The 
State should also receive from every firm the excess profits 
where the profit is over'7} per cent. after the conditions 
previously mentioned have been met and the article has been 
reasonably cheapened, so as to form a fund for the opening 
up of new industries or for the assistance of decaying 
industries. 


THE USE OF HIGH-PRESSURE AND 
HIGH-TEMPERATURE STEAM IN LARGE 
POWER STATIONS. 


On Wednesday, November 27th, Mr. J. H. Snaw, A.M.LE.E., 
read his paper (an abstract of which appeared .in our issue 
of July isthe Ik 1918) at Birmingham before the SoutH-MIDLAND 
CENTRE of the I.E.B. 

Mr. L. §. Carr, discussing the paper, said the question 
could not be considered from the paint of view of thermal 
efficiency only, for it did not follow that the most highly 
efficient conditions would naturally be the best from a com- 
mercial point of view. With turbines a very high vacuum 
was required to obtain high efficiency, but this vacuum called 
for heavy capital expenditure for condensing plant, and, in 
inland stations, heavy costs for cooling towers and pumping, 
and im the same way they had to consider what very hi 
pressures and temperature would entail in the way of capital 
costs and maintenance. At present there were very few 
data available regarding those—at any rate as to extra-high- 
pressure. They had had three years’ experience with steam 
at a temperature in the neighbourhood of 700 deg. F., and 
had experienced no trouble whatever as regards the erosion 
effect on blading. Gunmetal fittings had to be replaced by 
steel or one of its alloys, but otherwise the results had been 
most satisfactory. Glasgow’s new station was designed for 
250 Ib. pes sq. in. and 250 deg. superheat, and boiler plant 
at a new station on the N.E. coast for a working pressure 
of 475 lb. per sq. in. and 700 deg. F. was now being in- 
stalled, which was a big advance on anything attempted 
in this country before. He hoped the figures of capital, 
running and maintenance costs, and steam consumption 
would be published. He would like to see the term “* pounds 
of coal per KW. generated’ abolished; it was entirely mis- 
leading. When making a comparison ‘between two districts 
it was obviously unfair to attempt to compare on such a 
basis a station using coal of 12 or 13,000 B.TH.U. with one 
using that of, say, 8,000 or 9,000. The latter, though it 
might be burning more lb. per KW., might be the mere 
highly eflicient. He thought thet for machines of 15,000-Kw. 
rating and upwards it would be found that the very high 
vacuum figure of 29.1 given by the author would be taken 
full advantage of, owing to the huge volume of steam to 
be dealt with, entailing unmechanically long blades at the 
low-pressure end; 28.8 was nearer the mark. An article 
appeared in the March number of the General Electric 
Review by Eskil Berg, of the turbine engineering depart- 
ment of the General Electric Co., of Schenectady, which 
he would advise anyone interested in the subject to read.* 
In it the benefits derived from high pressure and high super- 
heat were very clearly shown by means of tables and 
diagrams. 

Mr. H. BentuamM asked the author if he had any actual 
operating figures, no matter how small, to compare with 
the tables. In Schedule V, columns 3 and 11, a saving of 
8 per cent. in fuel consumption was shown by raising the 
steam-gauge pressure from 200 lb. with 200 deg. F. super- 
heat, to 300 lb. with 300 deg. F. superheat. The hesitation 
of most engineers to adopt very high pressures and tempera- 
tures was on account of the added possibiligy of breakdown, 
which would not only wipe out possible economies, but 
might diskcate the running of the station. The higher 
temperatures would lead to serious expansion troubles, par- 
ticularly in turbines of the reaction, type which depended 
on fine clearances for their efficiency. Could the author say 
whether high pressure or temperature had anything to do 
with the recent breakdown of the two 35,000-kKw. and one 
25,000-kKw. turbines in the States?+ He had inspected the 
high-pressure and superheat B.T.H. and Babcock combination 
at Rugby after a long run, and apart from the ‘scoring of 
the first row of nozzles, which received the high-pressure 
steam and, he believed, the first row of buckets, it was in 
excellent. condition. That set, however, was small, and he. 
was afraid expansion trouble would occur on sets of 5,000-Kw. 
to 10,000-Kw. capacity. He could hardly agree that the total 
works costs were not likely to be affected by the ‘use of 


* Exec. Rev., July 26th, 1918. 
+ Exec. Rev., April 12th and October 4th and 25th, 1918. 


higher pressures and temperatures There was no doubt 
that maintenance costs would wipe out fuel saving if one 
ventured to — some ee: plant at higher total 
temperatures than 600 deg. F. Additional expansion. due to 
higher temperatures would undoubtedly set up Turther 

‘racking’ strains on the pipework. At one. large power 
station they were | all welded steam ‘piping 
their main steam ranges, and substituting riveted pipes. pea end 
flanges owing to serious troubles\ with the welded type at 
high 

Mr. R. CHATTOCK criticised some of the figures given: 
such a vahvable paper ought to represent accurately what 
was being attained in power stations rather than 
include figures, which the author F himeaelf described as being 
optimistic. The statement that cooling towers could not be 
expected to obtain a lower battom temperature than, 75 deg. 
F. was hardly correct. In Birmingham they were eae 
an average temperature throughout the year of 71 deg. F 
and thé vacuum corresponding to that was 28.3. in. Coal 
would not come down as low as 10s. per ton for a good 
many years; the average price when things became normal 
would be about 15s. per ton, and he thought the figures 
should have been worked out on that basis. He considered that 
a vacuum of 29 in. should be easily obtained with a circulat- 
ing-watter temperature of 60 deg. F. As an average figure, 
an overall efficiency of boiler-house plant of 77.5 per cent. 
was practically unobtainable. Whilst it was true that on 
individual boiler tests, including economisers, efficiencies ‘of 
80 per cent. to-85 per cent. could be obtained, the oe 
efficiency of the whole of the boiler-house over a 
twelve months could not be expected to be hi yy Re 
70 per cent., and it was generally even lower than that. 
The coal per unit was stated in lb. throughout the paper; 
it was more useful to state it in B.TH.U. per unit. For com- 
parison Jb. of coal per unit was quite misleading. He was 
very glad that the had_ referred to the importazice 
of de-aerating the condensate and make-up feed water. With 
the very pure water thait it was necessary to use in modern 
high-duty boilers, the liability to internal corrosion of pipes 
and economisers was very great, and it was of the utmost 
importance that the carbon dioxide or the oxygen contained 
in the water should be removed. The closed circuit system 
of handling the water should be rey and the tempers, 
ture should be raised to at least 180 to 200 deg. 
firms building condensing apparatus were now looking inte 
that question. The advisabi ity of using high pressures and 
high temperatures was quite recognised amongst engineers. 
In Birmingham they were proposing to press the boilers up 
to 325 lb. per sq. in., and to superheat up to a total tem- 
perature of 700 ied, F. 

Mr. J. G. Mackersie said it would be interesting to know 
how the author arrived at the figure of 8 per cent.; 1.538 lb. 
of coal P= hour was an estimated figure for the standing 
losses of the power station under discussion with a working 
pressure ,of 200 lb. per sq. in. It was proposed to add 8 per 
cent. to that figure when the working pressure was 350 lb 
per_sq. in. He knew of no formula, empirical or otherwise, 
giving the proportion of standing losses on ‘the increased 
pressure. The general opinion seemed to be that the boilers 
used in the hew stations would be of the flash type, witheno 
steam and water reserve. It appeared to him, looking at 
the matter from a station engineer's point of view, that 
that hand-to-mouth system of steam-raising would be dead 
against the continuity of supply. 

Mr. R. J. Kava said that the author was not very clear 
in his reasons for limiting the pressure to 400 Ib. per sq. in. 
His remarks had been taken to mean that such a pressure 
could be adopted in existing stations provided suitable 
modifications were introduced. He did not think the author 
meant that, but in any case such modifications would be 
outside the range of practicable engineering. Increased pres- 
sure and temperature involved an incr i 
downs, but without taking such risks there would be little 
progress. Raising the steam conditions meant increasing 
the turbine dimensions and cost in one direction and de- 
creasing it in another, with the net result that apart from 
the question of materials there was not much to choose 
between the costs of the two designs. On the other hand, 
the two designs were essentially different, and if makers 
were to produce highly-efficient turbines for widely differing 
steam conditions, they would have to carry two sets of 
patterns for each standard cutput, which was a most serious 
handicap in the matter of cheap and rapid production. It 
would be an advantage if users could agree upon a stan- 
dard steam pressure and temperature for new installations, 
such standard to be adhered to for a number of years. 

Mr. F. Forrest said that one of the most serious con- 
siderations which arose when dealing with high pressures 
was the type of economiser to be used, and he tho pat the 
author had dismissed that important point with too 
brief a reference. The pressure inside the economiser Pade 
was a pulsating one, which was greatly accentuated if re- 
ciprocating pumps were used, even though they were fitted 
with extra large air vessels, and the tubes were at the same 
time being subjected to external temperatures, probably as 
high as 500 or 600 deg. F. The physical properties of cast 
iron were such that at first sight one would condemn the 
use of this material for economisers. Future experience only 
would show whether cast-iron economiser tubes could be 
made as satisfactory at the higher pressures as they were 
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P lower pressures. The steel-tube economiser suffered 
ao = the Gindeutens that the metal rapidly corroded 
unless means were adopted for completely de-aerating the 
feed-water. There would be a decided difference of opinion 
as to Which type to adopt, and boiler insurance companies, 
as well as engineers in charge would watch this matter very 
varefully: 

Ir J. P. Kemp asked the author whether the overall 
efiiciency of the boiler-house plant, assumed to be 77.5 per 
cent., Was seriously put forward as a practical figure. In an 
extensive experience of modern boiler-house control he had 
not known such a result, and he thought that an average 
of 67.5 per cent. would more closely represent the average 
efficiency obtained in quite well-managed boiler houses at 
the present day. When one considered that most boilers had 
of necessity’ to be blown down (a little) daily, and entirely’ 
let down and emptied occasionally, for a variety of reasons, 
77.5 per cent. appeared to be far too ; 
conditions, which was the only fair criterion. The highest 
average result he had known was obtained in a power station 
in Brazil, where the average for one particular month was 
72.0 per cent., but the conditions were, extraordinary. He 
very much doubted whether the author’s figure of 77.5 per 
cent. average efficiency was practicable. 

Mr. W. N. Y. Kune said that the scheme for high pressures 
was optimistic. From the profits shown there must be 
deducted various losses attendant on the use of the increased 
pressures. Auxiliary plant, which was as important as the 
iain plant in large turbine lay-outs, would be considerably 
alfectéd in design. With higher steam pressures auxiliary 
piping would be @ source of greaiter care and loss of heat 
due to radiation, and was likely to involve more in upkeep 
of valves and lagging. The power required to drive the 
auxiliaries was estimated on too conservative a basis, even 
with highly efficient plant. It would have been more suit- 
able had the power required been expressed in KW. instead 
of in B.H.P. in connection ‘with technical electrical matters. 


REVIEWS. 


Power Plant: Installation, Upkeep, and Economical Installa- 
tion. By Rotanb Wou.aston. Pp. 117; 17 figs. 1918. 
Manchester: Sherratt & Hughes. Price 5s. net. 

This little work is one that will be of great service to the 
owners, managers, and engineers for whom it is intended, 
and we venture to think that consultants and electrical en- 
vineers might often do worse than dip into it for hints and 
tacts of value. 

Men of all kinds are liable to idiosyncrasal obsessions on 
motive power which have no sound reasons behind them. 
A predilection for class in machines is like a fashion in ties 
and boots. The author before us possibly has such weak- 
nesses himself, but, if so, he hides them well. 

There can be rightly no fashion in motive power, for every 
situation has its own proper solution. Often the reasons for 
rival systems are so evenly balanced that two competent 
engineers may choose differently, but both will probably unite 
in rejecting all other systems but the two they have chosen. 
It is usually easy to decide that the choice must be either a 
or b if a man is an expert, but to non-experts it is difficult 
to decide between three or even four. Ordinarily there are 
seven systems to choose from, viz., steam, gas produced by 
the owner, gas from public supply, electricity from outside, 
electricity produced inside, by steam, by gas from outside, 
by gas produced inside. 

To these seven may sometimes be added water power on 
the premises, or water power outside and brought into the 
premises electrically, also oil engines. Not all these systems 
are likely to be available at any one place. 

Choice is usually to be based on cost. But cost, even when 
obviously low, cannot always‘rule. The lowest cost in every 
Way inay involve a capital expenditure beyond the owner’s 
reach, and he may properly choose a method involving much 
ore cost in the long run, because he has not capital to 
lay out. Thus it may be much cheaper to lay down plant 
und produce electricity on the premises than to pay the cost 
of a company’s long mains, poor load factor, or profits on 
excess capital. But the external power station supplies from 
already sunk capital, and may help an owner to develop some 
new invention on some cheap site on which it would be 
folly to sink much capital in power plant. 

_ Now the author is clear-sighted on these points, and sees 

in 1ts proper perspective such a crazy procedure as putting 

in costly steam plant, with high economy engines, and extra 
boilers to generate steam for heating purposes. But it is 
not clear why we may expect soon to see almost all demands 
for power, light, and heat filled from big central stations. 

\ central station as big as the moon could not distribute 

heat economically by way of electricity except for what may 

he termed drawing-room purposes, or purposes where the 
heat is kept in as in cooking or similar uses. But to warm 

4 cotton factory which must be ventilated is quite a different 

problem, for a big stream of air is flowing to waste and 

removing the heat as fast as it is supplied, and there is 

Precious little heat in’ the electricity produced by a pound of 

coal valued at 14,000 B.7H.U.—perhaps 896 units: in rare 


optimistic for average — 


cases even 2,000 units, or less than a third of the very poorest 
steam boiler heating éfficiency. In fact, generally, factory 
heating at any distance from where the fuel is burned is a 
problem that cannot be airily dismissed, though the con- 
veyance of heat from power stations has not received the 
attention here which has been given to it already in America. 

It is unfortunate that even engineers who ought to know 
better are often apparently blind to the difference between 
heat in quantity and temperature, and to the difference be- 
tween maintaining the temperature of a closed and insulated 
space and that of a free and ventilated space. 

What the author has to say on gas power may be com- 
mended, especially in the matter of bituminous fuel, but he 
is a little off the mark in asking for positive blast for all suc- 
tion gas plants independent of engine suction, especially if 
by blast he means the usual steam-blown jet, for much of 
the value of suction plant is the freedom from the steam 
boiler. For small work at steady loads there is apt to be 
no serious rival to suction gas, and if a town supply is 
available for possible emergency starting, the suction plant 
is easily first, for the engine can be started on town gas and 
the producer drawn up to activity by the running engine 
with its load on until finally and soon the producer is fully 
on and the town gas fully off. A producer may be blown, of 
course by te engine it feeds if a fan blower be employed, 
but is it really worth while? 

One item of prospective weight should be noted. It has 
always been the mere commercial man’s boast that he was 
entitled to do as he liked, even to wasting hundreds of tons 
of coal per year in order to make a £5 note extra profit. 
There is a tendency to-day, when we have lost already so 
many of our rightful and proper liberties, to limit our “* right ”’ 
to waste coal. No longer are men to pitch a thousand tons 
of coal into the cooling tower bécause it pays them to do so, 
or they think it pays them, or they pretend it pays them, 
because they are too lazy to take better care of shareholders’ 
or taxpayers’ money. But coal is a national asset, and it 
seems as though it were going to be soon as criminal to waste 
coal because one has the cash to buy it as it ought to be to 
trade coal or anything else with the men who sank the 
Lusitania. Coal is already controlled after a fashion. True, 
it is not well controlled yet, but some day the control may be 
managed by engineers who really understand the art and 
science of fuel economy. Then what about wasting coal to 
suit Tom's, Dick’s, or Harry's notion of heat utilisation’? 

In Part II economical operation is dealt with, and useful 
charts are given as an aid to the comprehension of what 
becomes of the heat value of the fuel. 

Part LIT is given over to the chemistry of water treatment, 
coal, and flue gas, and an Appendix treats of weir measure- 
ment of feed and condensation water. Altogether a very 
useful little work. 

Works Lighting. By Daniret H. Oatey, B.Eng. Pp. 134; 
+ 66 figs. London: Iliffe & Sons, Ltd. Price 7s. 6d. net. 

Nobody will deny that the gospel of good lighting has still 
far to be carried before the lot of the worker and possibilities 
of output, so far as natural and artificial lighting are con- 
cerned, attain the ideal. As a popular work *‘ Works Light- 
ing "’ should assist in this propaganda to a large extent, but: 
as a technical work for the assistance of the practical man 
or the illuminating engineer, it leaves much to be desired, 
and emphasises the fact that British practice is far behind 
American practice. Works by American writers on this and 
allied subjects are far beyond their English contemporaries; 
demonstrating that illumination is with the former the sub- 
ject of thorough research, while here we are contented to 
copy and adapt. 

In the first chapter generalities are touched upon, matter 
from sundry bulletins and publications being rewritten and 
presented in a collective form. An oft-produced chart show- 
ing the similarity between distribution of accidents and 
periods of darkness is shown; we are of opinion that too much 
stress is laid upon this, so far as it affects ilhimination pure 
and simple, and those making use of it should bear in mind 
that the period of cold weather also synchronises with the 
natural light curve, and will have a considerable bearing 
upon the accidents occurring. The need of cleanliness of the 
lighting unit is particularly emphasised, and the importance 
of this from the economic point of view clearly demonstrated. 
The characteristics of good lighting are then briefly touched 
upon, the discussion being largely based upon the report of 
the Home Office Committee on *‘ Lighting in Factorigs and 
Workshops.” 

“The Development of Gas Lighting ’’ makes interesting 
reading, but does not appear to be of great service. Certain 
figures relating to light deterioration of gas mantles are 
quoted; these figures are laboratory results, and the author 
expresses the opinion that “‘ no doubt a considerable improve- 
‘ ment is to be obtained in practice”; this is very much open 
to question, for laboratory conditions are usually far superior 

to those found in practice. 

The illustrations showing gas lighting installations are poor 
and serve to show the advantages of electricity. Although 
entitled ‘‘ Modern Practice in Gas Lighting,”’ the next chap- 
ter is of general application, except in so far as a certain 

relates to high-pressure gas lighting. The author 
shows a lack of knowledge of the properties of reflecting 
surfaces, and misunderstandings are likely to occur if the 
statements at the opening of the chapter are taken too literally. 
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We are glad to see that stress is laid on the fact that the 
height of suspension of a lamp has no bearing on the resultant 
illumination provided a suitable reflector is employed, a fact 
which is often overlooked. ‘‘ Progress of Electric Lighting ” 
forms the subject next dealt with, but again this is largely 
a reprint from manufacturers’ pamphlets, and could have 
been presented in a more convincing manner by the inclu- 
sion of original matter and experience. 

The measurement of illumination is next treated upon, 
indirect lighting is introduced, and the main types of reflec- 
tors are mentioned, Under the heading ** Medern Electric 
Lighting’ much that ‘has already been stated is presented 
in a different manner, and mercury vapour lamps are brought 
to one’s notice. 

Chapter VIII deals with oil lighting, and one is impressed 
with its capabilities for situations where independent units 
are required or where the installation of gas or electricity 
would occasion undue expense, but at the same time the 
necessity for expert or semi-expert attendance cannot be 
ignored, for the inconvenience of priming and details of 
construction consequent thereon are enough to frighten any 
but the stoutest hearts. 

Natural Lighting "’ forms the subject of ‘the last few 
pages; aguin general considerations are given, but the chapter 
serves to draw the attention of those responsible tothe care- 
ful study which is desirable if the best results are required. 
We congratulate the author upon the introduction of this 
aspect into the book, for far too little attention is paid to 
the positioning of windows in factories, relative to the opera- 
tions or work to be performed; with modern machinery top 
lighting alone is not always sufficient, so that adequate side 
lighting must also be provided. 

The work closes with the table of ‘‘ Cosines cubed "’ and an 
exceptionally complete index. The illustrations are, on the 
whole, good, but the method of numbering them chapter by 
chapter is awkward and cumbersome when one desires to 
refer back. The general setting out of the book is satisfac- 
tory, but for the information contained therein, the price 
appears to be excessive. One would have expected something 
better from the author of ‘‘ Incandescent Lamps and their 
Applications,’’ for the impression left after a careful reading 
of its contents is but poor. 


CORRESPONDENCE, 

Letters received by us after 6 P.M. ON TUESDAY cannot appear wntil 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address tn our 


** Refills.”” 


In the Enrecrrican Review of the present week, on Pp. 545, 
in the legal colunn, there is a paragraph headed Klectric 
Lamp Refills... This is able to do us an injury in our 
business. We shall be glad if you will kindly draw atten- 
tion to it in your next issue. It should have read ** Electric 
Battery Refills.”’ 

We thave no connection or anything in any way to do 
with either of the two firms mentioned. 


The Renew Electric Lamp Co., Ltd., 
F. Harrison, 
Director. 
London, N.W., December 7th, 1918. 


[We are pleased to insert our correspondent’s disclaimer, 
though we think his fears are groundless; there have been 
several such actions in connection with pocket lamps lately, 
and no one would be likely to confuse therm with ‘his firm’s 
products. Nor do we agree that the hex aioe should have 
been electric battery refills"; the articles concerned were 
not refills for electric batteries, but refills for pocket or 
portable lamps.—Eps. Etec. Rev.] 


Super-stations and Aircraft. 

Many are the lessons this war has taught us :— 

At the commencement we were told that aeroplanes were 
of no value; but now we know that they ‘have played ‘a most 
conspicuous part in ‘terminating it. We were pleased 4} 
years ago that they could take a few cwt. 200 miles, now 
we know they cin easily carry tons as far as Berlin. What 
will they not be able to accomplish in another 4} yeairs? 
The 16 (more or less) super power stations which we are 
to gratefuliy accept as the cure of our present wasteful 
methods, will necessarily be huge, prominent, and con- 
spicuous. The next time an enemy wants revenge, he will 
bomb these places to scrap heaps the day before he declares 
war. What then could we do with all our machinery stand- 
ing idle? Imagine the chaos! 

The men who said 4} years ago that concrete ships would 
he sailmg before the war was over would have been told 
to go and “sleep it off’’; but we know that concrete ships 
are now sailing. 

Electrically-propelled ships were ‘scoffed at, and as for 
hattle cruisers with turbo-electric drive of 150,000 KW., 

* well, the man must have bats in his belfry’; but all the 

ame this is practically an _accomplished fact. 


For large power supplies, [ know feet : if I had even a 
15,000-kw. turbo-alternator and its ler plant equipped 

with automatic stokers, superheaters, me economisers (such 
as most ships have not) frtted into a concrete barge and 
anchored near a dock, I should feel relieved, Her propeller 
when she was anchored would create a current for the 
circulating water, and also move her, when wanted, : 
another part of the system when ‘the load centre of gravity 
demanded it. This would be easier than the usual laborious 
method of wayleave chasing. 

Ash disposal would be easier than at present, foundation, 
unsuitable site, and building troubles eliminated. Costly 
circulating pipe runs not needed. No special coal bunkers 
required, a telpherage coaling scheme such as ships use at 
sea would be feasible either from docks or collier power- 
barges; equipped at makers’ works, and delivered under 
steam and ready to work, in standard sizes. 

In America a 200-mile transmission is not considered a 
particularly long one, and I know not, therefore, why it 
should be any more difficult here to transmit electric power 
over the same distance, but an 80-mile radius from any of 
the following waterways would cover any part of England, 
Scotland, or Wales: Thames, Wash, Humber, Tees, Tyne, 
Tweed, Firth of Forth, Caledonian Canal, Mersey or Dee, 
Bristol Channel, and Southampton Water. 

Two or more 100,000-xw. _barges at each of these points 
would solve a good many “burning’’ and bombing ques- 
tions. In the latter case, the ships would be fairly difficult 
to distinguish from ordinary ones, and also they might not 
be at the exact spot expected when the bombers arrived. ° 

Think it out further—‘‘ It’s no sae daft as it micht luik.” 


C. T. Allan. 
Cardiff, December 4th, 1918. 


Fraternity ’’--or Tyranny? 

With regard to the remarks of your correspondent ‘* Plain 
Speaking,’’ and others—considering the staff engineers have 
been for so many years without any organisation whattso- 
ever, why (when the E.P.E A. is being put on a sound 
basis) should we want to rush into the arms of the E.T.U.? 
I think if all staff engineers would join the E.P.E.A., and 
thereby help the men who have done, and are doing, so 
much spade work, we should soon get the improvements 
in our working conditions which we all desire, without the 
help of the E.T.U. or anyane else. 

S. A. Woodward. 


Gloucester, December 9th, 1918. 


In your issue of December 6th, ‘‘ Plain Speaking "’ comes 
much nearer the mark in advocating what is practically 
the solution of the whole problem, viz., “a strong union, 
but states that the methods of the E.T.U. in the past have 
not altogether _ been to the liking of himself and fellow 
members. 

He complains that an application by the E.P.E.A. for 
better remuneration has been turned down by various em- 
ployers. As for methods, I can give many instances of 
men who joined the E.T.U., who, after doing so, and 
participating in the various advances, &e., &c., conceded 

to them through the:E.T.U., have at the invitation, or, 
hall we say, command of their “‘chief,’’ joined . the 
E.P.E.A., because the “‘boss”’ is a member, and who, T 
feel convinced, would at the word of command put on 
overalls and become * stokers.’’ Yet they ask for “ frater- 
nity.’ Who has refused it? Certainly not the E.T.U., 
which is open to all electrical workers, chiefs, and other- 
wise., By all means let us fraternise, and the course fof the 
members of the E.P.E.A. is obvious. Cohere, and tyranny 
will cease to exist. United we stand—divided we fall: 


William F, Wood. 
Stockton-on-Tees, December 9th, 1918. 


Wages and Working Conditions in Electricity Works. 


I aim desired by the Marylebone branch of this union to 
state that they, in common with the members of other 
branches of the Enginemen’s Union interested in the rate 
card award, are far from satisfied with the net result. 
Though the men were told time after time that everybody 
would get something, complaints are so numerous as to no 
advance in wages: being granted ‘that there is a suspicion 
that the mixed nature of the work incidental to electricity 
undertakings has precluded the possibility of grading the 
men; the men, therefore, feel justified in askimg for the 
abolition of these hybrid grades; and to benefit the lower 
hybrid grade men the introduction of a flat-rate wage of 
84d. per hour, or its equivalent for men on the weekly wage 
books, for all grades of work now rated at 84d. or less. 
Committees have sat month in and month out for nearly two 
years to thresh out these wage rates, hoping for some sub- 
stantial improvement to accrue as a result, but as their 
hopes are not realised the reaction is all the more violent. 
For eleven months past branches have been in constant 
session to answer questions, to advise generally, to confer 
with the representatives of other unions, and it is not nice 
to know that the work will have to be started all over 
again. This time, however, the men will not be found 
easy to satisfy, as they want entirely open negotiations. 
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As on of the complaints coming in we may cite; 
Men are shifted from job to job, and are not paid the higher 
rates when shifted; men acting practically as higher-grade 
men—entered on wage books as lower-grade men in days 
gone by when grading didn’t matter—now failing to obtain 
higher rates; coal trimmers doing ashing; the mains man 
doing meter fixing or meter reading or testing, or in 
tion inspector’s work ; meter fixers’ mates doing meter. fixers’ 
work; meter readers being made responsible for connecting 
and disconnecting at less than installation inspector's’ rates ; 
day hands doing Sunday work are paid overtime, but shift 
hands doing Sunday work get no overtime; men completed 
a day’s work and nr same night without overtime 
pay; overtime payment for Sundays discontinued, and a 
bonus system introduced. All of ‘these things seem to us 
to be needless complications. The men say they are de- 
termined to obtain a living wage without having overtime 
pay to make up for the age in other directions, and 
to obtain that living wage the branches will ask for an 
all-round advance of 4d. per hour, with an absolute minimum 
of 83d. per hour, from which the 4d. shall be calculated. 
The members want the 47-hour week, which they are de- 
termined to press for. The delegates attending the con- 
ferences were asked to leave the 48- or 47- or 44-hour week 
in abeyance; but the engineering award becomes operative 
on January Ist; this award the members want applied to 
the electricity undertakings, together with the abolition of 
overtime; also they request the conversion of war wages 
and war bonuses into a permanent wage. The members 
further desire the abolition of piece rates and bonuses; also 
the minimum period of rest between any turn of duty shall 
be twelve hours (public. breakdowns alone excepted); also 
the reinstatement of men returning from the Army or Navy 
to be carried ee as expeditiously. as possible, as it has 
been a great ha ip for a man to do 14 man’s work per 
day. Hardships have been borne cheerfully for the sake of 
the brothers at the Front, and what sacrifices have been 
made as a war departure cannot now be made a permanent 


institution 
John Vincent, 
Secretary, 
National Amalgamated Union of Enginemen, 
Firemen, &c., of Greater Britain. 


Smooth versus Undercut Commutators. 


The following remarks will give your readers a brief 
outline of my experience with commutator troubles. 

I have invariably had trouble with commutators caused 
either by inexperienced attendants or gross carelessness of 
those in charge of motors. 

The general electrician in the first place fixes his brush 
position exactly in the centre of the main poles, and on 
tracing the lead of the armature one finds it may be 
out of the neutral position on a small machine by about 
1 in. This is a frequent mistake, and I have been caused 
endless trouble through it. 

The next thing is that one finds the brush-holders not 
— spaced; a Simple method of spacing them is as 

ows :— 

Take a piece of paper and cut it to the width of com- 
mutator, place the paper tightly round the commutator, 
then mark off one complete radius of the commutator and 
take the paper off again. Now divide the paper into so 
many equal parts according to the number of poles, if a 
4-pole machine divide the paper into 4 equal parts, if 6-pole 
divide into six, amd so on. 


This I have found is the most efficient way of spacing * 


the brushes; some people count the number of bars on the 
commutaitor, and divide the nnmber by the number of pdles, 
and set the brushes accordingly. This method is wrong in 
cases where tthe mica and commutator bars vary in thick- 
ness, thereby giving a variation in the distance between 
the brushes, although the amount may be small it is never- 
theless a fact. Now with regard to undercut mica, may I 
say that on a certain plant abroad I ‘had over 100 motors, 
and after rectifying faults as stated abové, I resorted to 
cutting down the mica on all machines, and in every case 
except one the experiment proved a great success, and fully 


justified my auticipations. 


[ may say that [ cut the mica down 1/16 im. and insu- 


lated each section with a coating of very thin shellac, and’ 


it proved a greater success than any paste or filling that is 
used on such occasions. ° 

With regard to the machine that did not prove a success, 
but certainly nob worse, I may say it was a 20-H.P. motor, 
and had a great number of sections on the commutator. 
and we aso had trouble with the oil creeping on the shaft 
and commutator. 

Trusting these few remarks may be helpful to your 
readers, although it seems like treading over old ground, 
I should like to read other opinions on this subject. 


Thos. R, Yearsley. 
Birkenhead, December 2nd, 1918. 


. Referring to the correspondence in your November 29th 
Issue on undercut commutators, [ should like to give my 
experience, in the hope of helping on the great work. 

I may claim to have a wide experience of all types of 
, Such as tramway, crane, lift, workshop, and central 


motors 


stations, &c., and | have found in all cases that undercutting 
is beneficial, provided the slots are not too deep, because 
this allows an accumulation of carbon and grease which 
tends to put a short on the segments. 

My worst experience was in a gas-engine station, where 
the fumes from the exhaust pervaded the engine-room, and 
played havoc with the windings and segments; I say wind- 
ings because repeatedly we found an accumulation of dust 
behind the lugs, which seemed to absorb the gases, and 
caused @ low-resistance fault between windings, and as the 
distances between windings and segments are appreciably 
smaller, the short soon took up the path of least resistance, 
viz., segments. We tried covering the lugs with stout 
shellacked canvas, but the result was not much better, and 
1 firmly believe, sir, that the secret of success lies with the 
designer, who must study the conditions under which the 
machine is to work, viz., gas-engine station, flour mill, 
carbon works, &c., if, initially, the machine costs more it 
would pay in the long run. I would write more, but I 
think enough space has been taken up. Wishing you every 


success. 
W. Parker, 
Charge Engineer, Portsmouth Corporation. 


Portsmouth, November 30th, 1918. 


LEGAL. 


THe FLEMING VALVE.—PETITION FOR PROLONGATION OF PATENT. 


In the Chancery Division, on December 4th, Mr. Justice 
Sargant commenced the hearing of a petition, in the matter 
of Fleming’s patent No. 24,850, of 1904, for prolongation of 
the patent. 

Mr. J. Hunter Gray, K.C., and Mr. R. Moritz appeared 
for the petitioners; Mr. H. A. Colefax, K.C., and Mr. J. 
Whitehead for the British Thomson-Houston Co., Ltd., and 
others; Mr. Courtney Terrell for the De Forest Co., and 
Mr. T. Terrell, K.C., Mr. D. M. Kerly, K.C., Mr. Austen 
Cartmell and Mr. J. Whitehead for the Crown. 

Mr. Gray said the invention was an instrument for de- 
tecting oscillations produced by energy generated some dils- 
tance away in the form of Hertzian waves. The invention 
related to certain new and useful devices for converting 
alternating electric currents, and especially high-frequency 
alternating electric currents, or electric oscillations into 
continuous electric currents for the purpose of making them 
detectable by and measurable with ordinary direct-current 
instruments. Having read the tentee’s claims in his 
specification, Mr. Gray said that six opponents to the 
iti ongation of the patent were the Automatic 

‘elephone ., Litd.; the British Thomson-Houston Oo.; 
Oreed & Co., Ltd., the Indo-Europeam Telegraph Co., Ltd., 
Siemens Bros. & Co., Ltd., and the Western Electric 
Co., Ltd. These opponents alleged that there was no sub- 
ject matter in the patent in question; that the invention 
was not of sufficient merit; that tthe petitioners had been 
amply rewarded for any ingenuity cf labour or money 
they might have expended in respect of ‘the invention; that 
the petitioners had had ample time and opportunity of 
putting the alleged invention into practical use on a com- 
mercial scale, and if they had not been adequately re- 
munerated that was due ito the petitioner's want of diligence, 
and, further, that the alleged invention was not useful. 
By clause 7 of the particulars of objection they admitted 
none of the allegations of tthe petitioners, and they traversed 
certain of them. Counsel, proceeding, said the petitioners 
alleged that the Fleming valve enabled signals to be received 
with certainty at distances much greater than was possible 
with any previously known detector, and it was now, and 

d been, some years in universal use all over the world 
for long-listance signalling; the Fleming valve had 
proved a more reliable and sensitive detector of wireless 
signals than any other, and its sensitiveness, unlike that 
of most detectors, was not nmpaired temporarily by violent 
atmospherical discharges, and thus its introduction marked 
an epoch in the develepment of long-distance wireless tele- 
graphy, as it had Jed to the pmactical elimination of atmos- 
pherics, the magnification of signals, and. new methods for 
the production of continuous wves. 

The first witness called was Mr. Joan St.V. Pterrs, chief 
of the patent department of the Marconi Co. He said that 
the magnetic detector came in in 1%, and it very rapidly 
displaced the coherer, which was very easily affected etthar 
by atmospherics or by one’s own transmitters in the same 
stations. The magnetic deteator still remained on many 
ships to-day. His company put the Fleming valve in ships 
because it was a more sensitive receiver, and it probably 
would have displaced the magnetic more rapidly had it 
not been that it was frequently burnt out by the operators 
using the filament at too high a pressure. He did not 
think that grid Fleming valves were put on board ship 
before the war. He knew of no other invention in con 
nection with wireless telegraphy other than the 7777 that 
was so important. Great strides had been made since the 
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war in wireless methods and a atus, and he did not 
think any of them would have possible without the 

Cross-examined by Mr. Corerax, witness said that by 
Fleming. valve he meant a valve which rectified by means 
of electrons.- Before Fleming there had been no disclosure 
of the idea of using this valve, and that was an absolutely 
novel idea at the date of the paitent. 


(To be continued.) 


WORKMEN'S COMPENSATION. 


Ar ‘the Bow County Court, on Friday, before his Honour 
Judge Graham, K.C., and a jury, Thomas Edward Knight, 
of 17, Cooper Street, Canning Town, sued the Charing Cross, 
West End, & City Electricity Supply Co., Litd., to recover 
£300 damages for personal mjuries, under the Employers’ 
Liability Act, owing to an alleged defect in the plant. 

Mr. Moyses appeared as counsel for the plaintiff, and Mr. 
Wickham, barrister, for the defence. ‘ 

The plaintiff's case was that he was employed as a boiler 
scaler, and on June 20th, in the morning, asked for a brush 
and pail for his work. This was not forthcoming, so he 
went out on top of the boiler to fetch it. At that moment 
one of the tubes burst—they were water-tube boilers—in a 
boiler 50 or 60 ft. away, with the result that in trying to 
grope his way to safety in ‘the blinding steam he fell off 
the boiler to the concrete floor below, a distance of 24 ft. 
He was very seriously injured, and had not recovered since. 
A juryman desired to know whether the insurers of the 
boiler had anything to do with defending the action, and 
whether the firm had had a number of similar accidents, 
but Judge Graham ruled that the questions were not per- 
missible. The plaintiff said there were many men employed 
there who knew nothing att all about a boiler when they 
were engaged. He had no knowledge that three inen and 
two mates were kept specially for the testing of these tubes. 
Had there been a guard on the boiler he could not have 
fallen off. He disagreed with counsel that he could not 
have been at his work to have been outside, as he had to 
go there to fetch his brush. 

A mass of evidence was called for the defence to prove 
that every care that was humanly possible was taken to 
prevent such an accident, by testing, and the Board of 
Trade’s most stringent regulations were fully carried out. 

The jury gave a verdict for the’ plaintiff for £75 damages. 
Judgment was entered accordingly, with costs. 


Evectricity Cork. 


In the King’s Bench Division of the High Court of ITre- 
land, before Mr. Justice Kenny, in the case of Meagher and 
Hayes v. tthe Cork Electric Tramways & Electric Lighting 
Co., Ltd., Mr. J. F. Burke applied, on behalf of the plain- 
tiffs, for leave to deliver interrogatories to the defendants. 
Counsel explained that the action was brought to recover 
£101 8s. 5d., being the amount of overcharge paid by the 
plaintiffs, under protest and without notice, for a supply 
of electricity, contrary to the provisions of the Electric 
Lighting Act, 1882. The plaintiffs believed ‘that electricity 
had been supplied to others in the same area on reduced 
and preferential terms, and they wished to administer in- 
terrogatories on this subject. 

It was stated that the interrogatories had not been drafted, 
and Mr. Justice Kenny said the application could be re- 
newed when that had been done. 


Isaacs v. Hopnouse. 


Tar hearing was concluded on December 5th in the Court 
of Appeal, consisting of Lords Justices Bankes, Warrington, 
and Scrutton, of the case of Isaacs v. Hobhouse, upon the 
application of the plaintiff, Mr. Godfrey Charles Isaacs, the 
managing director of the Marconi Wireless Telegraph Co., 
for a new trial of the action which was tried before Mr. 
Justice Darling and a special jury in July last. 

Mr. Isaacs brought the action to recover from the de- 
fendant, Sir Chairles H. E. Hobhouse damages for alleged 
libel concerned with the Marconi contracts for the con- 
struction of Imperial wireless telegraph stations. 

The trial, which lasted eight days, resulted in a verdict 
and judgment for Sir Charles Hobhouse, and from this 
decision Mr. Isaacs now appealed, upon the grounds follow- 
ing: (1) Misdirection ; (2) unsatisfactory conduct of the trial 
by Mr. Justice Darling; (3) wrongful exclusion and inclu- 
sion of evidence, and (4) surprise. 

Mr. J. A. Hawke, K.C., gi eww Bevan, and Mr. 
in support the appeal; and Mr. 
Douglas M. Hogg, K.C., and Mr. Eustace Hills for the 
respondent. 

At the conclusion of the arguments of counsel for the 
appellant, and without calling upan counsel for the respon - 
dent, their lordships dismissed the appeal, with costs, hold- 
ing that there had been no such misdirection by Mr. Justice 
Darling: as would justify the Court in setting aside the 
verdict of the\jury. They also held that the appeal failed 
upon the other grounds enumerated in the notice of appeal. 
#. Reel of execution with the view to an appeal was 
‘ 


NEW ELECTRICAL DEVICES, .FITTINGS, 
- AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


Nosthrup-Ajax High-Frequency Induction Furnaces. 


Tue Pyro.ectric INstRUMENT Co., 636-640, East State Street, 
Trenton, N.J., is now marketing the Northrup-Ajax _high- 
frequency induction furnace, to which we drew attention 
some time ago, which is adapted in small units for laboratory 
use and’ scientific investigations. These furnaces present a 
radical departure from the usual furnace practice and embody 
the first employment of oscillatory current for the generation 
of heat. By reason of the possible induction without the 
interlinkage of an iron magnetic with an electrical circuit, 
currents can be set up in the containing crucible in the case 
of a non-conducting melt, or jn the ‘melt itself if this has 
sufficient conductance to permit the flow of currents. No 
iron is efployed for the concentration of magnetic lines of 
force. The furnace is intended for single-phase» operation, 
and the thermal efficiency is said to range from 40 to 60 per 


Fie. 1.—NortHrup-AJAx HIGH-FREQUENCY INDUCTION 
FURNACE OF THE STANDARD Vacuum TYPE. 


cent. of the power input at the switch terminals. The com- 
plete equipment includes the following parts, some of which 
are omitted on the smaller size of furnace :. Switchboard, 


- series reactance with tap-off points, one shunt reactance, one 


transformer with windings for primary voltage of 110 or 
220 volts, condenser units, condenser rack, mercury discharge 
gap with alcohol dropper and mercury adjuster, furnace, and 
a. set of: heavily insulated cables leading from the oscillatory 
system to the furnace. The furnaces may be used for the 
heat treatment of metals, for making iai alloys, for 
melting glass and non-conducting sro ABS. 25 for producing 
temperatures above 1,400 adh. C. without the presence of 
carbon being essentially associated with the operation of the 
furnace, for producing higher temperatures under controllable 
conditions of vacuum or pressure and nature of atmosphere, 
or for other like uses. They are made in five sizes: 6-, 8-, 
12-, 16-, and 20-Kw. capacity. 


A ComBINED ELEcTRIC HEATER AND COOKER.—With reference 
to our notice of this device in these columns last week, we under- 
stand that the B.E. Co. (of London and Birmingham), Ltd.. 410, 
Mansion House Chambers, Queen Victoria Street, London, E.C. 4. 
acts as London agents for this device, and carries stoeks of all 
styles and voltages both at the London and Birmingham stores. 


For Disabled Soldiers.—There has been issued by the 
Ministry of Pensions, Westminster House, Millbank, 8.W. 1, a most 
useful series of little pamphlets in which full pension and other 
particulars are given in handy form. An. illustrated one, written 
by Major R. Mitchell, C.B.E., on the advantages of training for a 
future career, contains the testimony of a number of disabled men 
who have been satisfactorily trained for successful work in electrical 
and other directions. Disabled Soldier's Handbook, 1918” 
(32 pages), given to every man on his discharge, is a useful guide 
to a host of matters. 
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‘BRITISH-MADE A.C. METERS. 
By H. COBDEN TURNER. 


Wirs the cessation of hostilities, we may expect a return 
of the competition between British and foreign meters, 
perhaps not in this country, but assuredly in the Colonies 
and Neutral Countries. The following results of tests 
and deductions therefrom may not, therefore, come amiss at 
this time. : 

It is probably not generally known that the British-made 
induction motor meters, as contrasted with the Continental 
meters—chiefly German and Swiss—fall into quite a 
different class, by reason of a fundamental difference of 
design—namely, the disposition of* the series and potential 
coils. 

A.C. meters-of British origin have, with one exception, 
separate magnetic cores for the fluxes produced by the 
pressure coil and the series coil. This is not generally the 
case in meters manufactured on the Continent, where, with 
one exception, they possess only one core for both series and 
shunt faves. This core has three limbs—the outer two 
generally being wound with shunt coils and the middle one 
with a series coil. The fluxes are led through the disk by 
means of an iron keeper on the reverse side of the disk. 
Meters of the latter construction do not stand overloads 
well, and, in fact, are generally unsuitable for any condi- 
tion other than the normal one for which they were 
calibrated. 

Two typical forms are shown in attached sketches figs. 1 
and 2. e obvious result. is that home-made meters are, 
almost without exception, larger, and, consequently, 
heavier, than Continental meters, but, in electrical 
performance, the British method by far excels the other. 

The following table shows the comparative results 
obtained on various well-known meters with variations of 
voltage. The first four are British and the last four 
Continental 


WitH 50 % INCREASE OF PRESSURE. 
British. Continental. 


B — 8 x —- 16% 
Cc 38% phe 8 % 
With 50 % DECREASE OF PRESSURE. 
B ee +. 1 x + 38% 
Cc + 1 = + 1% 
D + 3 & Z + 0 % 
— sign represents that the meter was running slow. 
+ means fast. 
Similarly with variations of frequency :— 
% INCREASE OF FREQUENCY. 
A —~ 3 & Ww 
B - 1 + 6 %& 
Cc 6 Y - 3 % 
— 6 Z + 8 
WiTH 40 % DecrEASE OF FREQUENCY. 
A + 4 Ww —- 10 & 
B — 8 & x —- 3 % 
Cc eee + 1% ¥ eve %&% 
D 4% Z om 4% 
WitH 40 % INCREASE oF FREQUENCY—P.F. 0°5. 
A + 3 % Ww + 8 
B + 4% x + 21 
Cc + 52% = 
D 58 % Z + 15°7 % 
WitH 40 % DrcREASE oF FREQUENCY—P.F. 0°5. 
A 12% WwW — 2 % 
B 12% x — 875% 
Cc eb - me — 266% 


The figures are based on variations at half-load. 

It might be opined that these variations are severe, but 
the purpose in this was’ to accentuate the errors, which will 
be proportional for small and more ordinary conditions of 
change. Also, small changes of wave form, such as are 
found to occur in ordinary practice, are quite comparable 
with large changes of frequency, seeing that they are caused 
by the presence of the higher harmonics, 


COMPARISON OF CONSTRUCTION. 


Terminals.—In the terminals and connegtions from the . 


terminals, and in the gauge of wire used for the various 
coils, it will always be found that the British-made meters 
are more liberal in section than the Continental. '‘ 

Cases and Covers.—These on British meters are generally 
of pressed steel or cast-iron, giving a protection to the 
meter from external fields such as is not acquired by means 
of the jointed spelter or zinc covers used on the Continent. 

Watt Consumption.—In this respect the two types. are 
approximately equal, as the following figures will show :— 

SHUNT-COIL LossEs. 


watts Ww 2°4 watts 
B... 
Cc 15 ” ore 12 ” 
25 Z 12 


Torque.—As regards the torque developed, either type 
can, of course, be made to give practically any value of 
torque by increasing the number of turns on the series coil, 
increasing the air gap in the shunt magnetic system, 
placing the motor system a greater distance from the centre 
of the disk, &c.; but the limiting factor is the brake 
magnet, because it is an axiom of A.c.-meter design that 
the speed of the disk should not exceed 50 R.P.M. 


7 


[ 


Fic. 1.—Britisu Type. 


Fic. 2.—ContTINENTAL TYPE. 


In other .particulars no sharp difference between the 
two makes can be defined. Prevention of shunt-running is 
obtained variously by provision of holes in the disk or by 
means of the attraction of the permanent magnet for a particle 
of iron inlet in the disk, or a piece of iron wire extended 
from the spindle. Similarly, better values of starting 
current and registration on iow loads are obtained by 
causing the shunt leakage flux to be laterally unbalanced by 
a variety of means. 


New Electrostatic Separator.—The principal feature of 
the Bibolini-Riboni separator is in the form given to the 
electrostatic field. This field is generated by a number of 
electrified cylindrical polar surfaces arranged in parallel 
groups, situated at different levels. Each one of these cylin- 
ders, considered together with the polar plane facing it, 
generates an element of the electrostatic working field, and 
is intended to operate on a portion of the triturated mineral 
(mixed with:a number of other minerals and gangues) which 
is either passed across it by a conveyor band moved at a 
uniform speed and sliding on the induced polar surface, or 
is allowed to gravitate on to the plane polar surface, suitably 
inclined and prepared. The crushed ore # fed into the trans- 
ae od (or on the plane polar surface) by as many feed 

uckets as there are electrifiers in a group on one level, and 
thus forms on the belt or on the pole which receives it as 
many bands of constant thickness and breadth as there are 
separating units. The action of each unit on this band of 
material is to project in a direction lateral to the axial plane 
of its own field, the granules forming the mineral mixture. 
During this operation separation is effected in that one or 
a number of qualities of the granular constituents of the mix- 
ture tend to keep in the central zone of feed, while the others 
are projected into the zones lateral to this central zone. The 
products thus separated are treated similarly in the other 
stages lower down, until separation is complete. To graduate the 
process the apparatus is provided with several devices which 
constitute special features of the method: ¢.g., it is possible 
(1) to vary the geometric shape of each electrostatic field 
element by varying the curvature of the electrifying units 
and their position relative to the polar surface opposite; (2) 
to vary the conductivity of the plane pole; (3) to vary the 
period of electrification by varying the speed of the conveyors 
and the angle of the surface of descent of the granules.— 
L' Industria. 
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BUSINESS NOTES. 


The Christmas Holidays—We shall be glad if our 
readers will take note that, owing to the Christmas Holidays, the 
ELECTRICAL Review for December 27th will have to be printed 
two days earlier than usnal. All matter intended for that issue, 
whether editorial or advertisement, should be in our hands at the 
earliest possible moment. From a notice appearing elsewhere. in 
our pages to-day, it will be observed that all new advertising copy 
and alterations to existing displayed advertisements must be 
received here not later than the morning of Friday next, 
December 20th. Official Notices and small prepaid advertisements 
can be received up to the following Tuesday morning. 


Activity of Foreign Firms in Denmark.—H.M. Com- 
mercial Attaché at Copenhagen emphasises the importance of 
British firms preparing at once for the competition they will 
shortly encounter in Denmark. A number of Danish firms have 
inquired from him whether there would be any possibility of 
placing orders with British firms now for goods to be delivered after 
the conclusion of peace. They state that foreign firms: are 
canvassing for orders to the detriment of British industries. The 
firms who have approached him have previously bought their 
requirements from British firms, and they are loath to pass their 
orders to other countries, should there be a reasonable chance of 
obtaining supplies from the United Kingdom within a reasonable 
period. He suggests that the question be considered whether 
British firms would not be well advised to book orders for delivery 
80 soon as conditions permit. In the present circumstances, where 
neutral markets are bare of goods, merchants are anxious to place 
orders, even though they realise that considerable time may elapse 
before they can be executed. Some foreign houses appear readily 
to accept such orders, with the result that the merchants in many 
cases, having once placed orders in those countries to cover their 
requirements, these are lost—for the time being, at any rate—to 
the British market.— Hoard of Trade Journal. ’ 


Export Prohibitions—A further list of relaxations in 
export prohibitions, announced by the Board of Trade to take effect 
as from to-day, appeared in the Board of Trade Journal for 
December 5th, 


Indian Government Contracts.—The Report of the 
Public Works Department Reorganisation Committee in British 
India contains important material to United Kingdom firms which 
have been executing contracts for the Indian Government. It 
deals with the present system of purchasing stores through the 
India Office, and advocates that greater iatitude shall be given to 
Public Works officials in obtaining material in India. The tendency 
will be more and more to cut away from the London connection, 
and to call for more and more tenders in India. If British manu- 
facturers are to continue to retain the same proportion of these 
public orders as they have secured in the past, says the vard of 
Trade Journal, they will be obliged to open their own branches in 
India and operate them with a trained staff, and also—in the case 
of manufacturers of large plant—with a competent erecting staff. 

The Report may be consulted by interested British firms at the 
Inquiry Room of the Department of Overseas Trade (Development 
and Intelligence). 


Tasmanian Electrolytic Zinc.—At Risden, Tasmania, 
the Electrolytic Zinc Co. is producing 90 tons of high-grade zinc 
weekly.— Times. 


The “Paragon” System in France.—Capt. Lucien 
Fialon, the representative for France and the French Colonies of 
the “ Paragon” inventions of Mr. W. P. Durtnall, was awarded the 
Croix de Chevalier de la Legion d'Honneur on July 10th last. 
Capt. Fialon was one of the first Continental engineers to investigate 
the merits of Mr. Durtnall’s system, and is about to apply the 
“ Paragon ” internal combustion cycle to large 7-ton commercial 
lorries, &c. 


Reconstruction Problems.—Two more of the series of 
pamphlets on reconstruction problems have been published 
(2d. each) by the Ministry of Reconstruction. No. 6, entitled 
“Raw Materials and Employment,” shows how the supply of raw 
materials is a fundamental point in the work of demobilisation, 
resettlement, and industrial revival. It covers briefly the bearing 
of the question on metal industries, textile industries, and the Loot 
and shoe industry, timber, paper-making, &c. The importance 
of preventing a general scramble for available supplies has led the 
Government to the conclusion that there must be some measure of 
Government control or supervision, and the Departments that have 
been chosen to exercise this control and to arrange for distribution 
through trade organisations—Industrial Councils or Committees in 
each industry—are described. Pamphlet No. 7 is a “Guide to 
Work and Benefits for Soldiers and Civil War Workers.” The 
part relating to the fighting forces, deals with such matters as 
gratuities for service, “ how to get a job,” out-of-work donation, a 
Bill to be introduced giving State assistance to apprentices whose 
training has been interfered with by the war, openings in the Civil 
Service, training, civil liabilities. and grants to one-man businesses 
which have been closed but not given up. The remainder of the 
pamphlet relates to munition and other war workers. 


Australian Copper Wire Works.—It is reported from 


‘Newcastle, New South Wales, that an English company, with 


£5,000,000 capital, intends to establish works for smelting copper 
and the manufacture of copper wire.— Times. 


Samples of Foreign-Made Goods.—The Exhibition of 
samples of foreign-made goods received from various parts of South 
and Central America, which was held in Birmingham from Novem- 
ber 27th to 29th, has proved*very successful. This Exhibition was 
organised by the Department of. Overseas Trade with the co-opers- 
tion of the Birmingham Chamber of Commerce. The number of 
firms, or representatives of firms, who inspected the samples duriny 
the period of the Exhibition was 925. 

Many of the articles exhibited were new in design, and repre- 
sented selling lines in the South American markets. 

A similar Exhibition is being held in the Cutlers’ Hall, Sheffield, 
closing to-morrow.— Board of Trade Journal. 


Book Notices.—Decimal Educator, Vol. I, No. 2. 
December, 1918. Pp. 32. London: The Decimal Association. 
Price 1s.—It is a pleasure for us to welcome the second issue of such 
an excellent pamphlet, which is voicing a keen desire which has 
alwavs been expressed for the general use of decimal currency and 
metric weights and measures. We cannot do better than hope that 
it may meet the same fate 4s its predecessor—a wholly satisfactory 
one. The current number maintains the same high standard as 
the previous one, and we note an improvement in that it is printed 
in larger type. It contains an account of the general meeting of 
the Association, and the new rules which were then adopted. The 
progress that has been made by the Royal Commission on Lord 
Southwark’s Decimal Coinage Bill is also recorded. and articles 
appear on the following subjects :—‘ The Adoption of the Metric 
System,” “The Teaching of Decimals,” “ British Trade After the 
War,” “ Measurements in Engineering Works,” and other interest- 
ing matter. To those who contemplate possessing themselves of a 
copy we would recommend early application. J udging by the 
demands that, we understand, were made for the previous issue, 
the present one will be out of print as quickly as, if quicker 
than, its predecessor. 

Pitman’s Mechanics’ and Draughtsmen’s Pocket Book. By W. E. 
Dommett. 1918. Pp. viii + 127. London: Sir Isaac Pitman 
and Sons, Ltd. Price 2s. 6d. net.—This pocket book has been 
drawn up with a view to the requirements of mechanics, foremen, 
draughtsmen, and similar grades who have to use tables and occa- 
sionally to employ the more general mathematical problems in the 
course of their work. The notes and diagrams are not intended to 
take the place of text-books, but they will be found of use together 
with the tables, particularly those at the latter end of the book, to 
act as a means for refreshing the memory when necessary. 

A New Theory of the Steam Turbine. By H. M. Martin. 
Reprinted from Lngineering. Pp. 22; 10 figs. London: Hagi- 
neering. Price 2s, 6d. net.—-The rapid development of the 
steam turbine has been largely attributable to the circumstance 
that, from the standpoint of thermodynamics, it is a much simpler 
form of prime mover than the reciprocator. With the steam 
turbine theoretical considerations are more directly applicable, and 
a fairly reliable estimate can be made of the probable performance 
of most types of turbine of which the drawings are available. 
Nevertheless, experience disclosed some remarkable anomalies, some 
of which have not, until recently, been elucidated. One of the 
most disconcerting was the well-established experimental result, 
that under certain conditions the weight of steam discharged from 
a nozzle was actually greater than what was physically possible 
according to the then accepted theory. The anomaly was attributed 
to a fundamental error in the accepted theory of the efflux of 
steam. That theory assumed that the expansion of wet steam 
normally proceeded under conditions of thermal equilibrium, 
although the falsity of that hypothesis was definitely proved as far 
back as 1880. The author of the articles before us gives what 
appear to be very strong reasons for believing that another great 
outstanding anomaly in steam turbine engineering is to be traced to 
the same error. Actual experience, in short, affords much weighty 
evidence in favour of the view that so far from the steam being in 
thermal equilibrium in the “saturated field” of the Mbollier 
diagram, it never is in thermal equilibrium until the condenser is 
attained. The relation between volume and pressure during the 
expansion of wet steam is accordingly never the same as if thermal 
equilibrium were established. The author endeavours to show that 
if his interpretation of Wilson's results be accepted, both superheat 
and vacuum corrections can be rationalised, whilst the contrary 
view involves wide discrepancies between theory and practice. 

“The Manufacture of Aluminium.” By J. T. Pattison. 1918. 
Pp. viii + 104; 18 figs. London: E. & F. N. Spon, Ltd. Price 
7s. 6d. net. 

“The Craftof Thy Caduceus.” By “ Exact Thinker.” London : 
6, Walton Place, S.W. Price 5s. 


War Risks: Cargo Insurance.—On December 9th the 
granting of fresh insurances on cargo against war risks by the 
War Risks Insurance Office was discontinued, except in special cases. 
It is the desire of the Government to restore as quickly 28 
practicable the normal conditions of the insurance market.— Board 
of Trade Journal, 


Trade Announcement.—I. A. Tonos & Song The 
Government having requisitioned their premises, the fi tem- 

rary address is now 16, Eaton Square, Westminster, 5.W. |. 
elephone : Victoria 481. 


Siemens in Australia.——A Melbourne newspaper stated, 
early in October, that branch offices of Siemens Brothers’ Dynamo 
Works, Ltd., in Melbourne and Sydney had been reopened for 
trading. “ By the action of the British Government, the German 
interest has been completely eliminated from this company, and 
the Australian Government has removed the embargo against its 
operating in the Commonwealth.” 
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Trade.—THE November Figures.—The official 
returns of imports and exports during last month contain the 
following electrical and machinery figures :— 

November, Ine. or 11 months, 1918, 
Ine. or dec, 


ImpPoRTs. 1918. dec, 
£ & 
Electrical goods evo 90,506 — 32,561 — 245,471 
Machinery ...  ... 1,026,811 — 2,699 + 1,735,110 


EXPORTS: 
Electrical goods, &c.... 144,313 — 64,904 — 856,799 
Machinery... 1,211,690 —290,785 — 3,318,340 


“Z” Lamp Club.—A social and athletic club has been 
formed for the staff and workers of the “Z” Ex.ecrric LamMp 
MANUFACTURING Co., Lrp., at Southfields, S.W. We have 
received a copy of the fixture card of the football section, which 
last week played a match, resulting in a draw, with the “ Magnet” 
Football Club, as mentioned below. 

Football Notes.—On Saturday last a football match, 
resulting in a draw (2—2), was played at Dulwich between the 
Magnet F.C. and the “Z” Electric Lamp Manufacturing Co. The 
“Magnets” were the first to score through a good shot by Terrett, 
but soon after Driver ran through, and scored for the “ Z’s,” and a 
few minutes later registered his second goal with a fine shot ; just 
before half-time, however, Dyke equalised for the “ Magnets.” 
The second half was very evenly contested, and there was no 
further addition to the score. 


/ 
Liquidations.—Eneuish Co., Lrp.—This 
company is winding up voluntarily, with Mr. J. B. Brent, of 
3, Abchurch Yard, E.C., as liquidator. Meeting of creditors 
December 16th. 
CHESTER ENGINEERING Oo., Ltp.—Winding up voluntarily. 
Liquidator, Mr, 8, Cole, of Sardinia House, Kingsway, W.C. 


New Electrical Finance Company.—Mr. ©. 8. Colton, for 
many years export manager for the BRITISH WESTINGHOUSE ELEC- 
TRIC AND MANUFACTURING Co., LTD., has transferred his activities 
to anew field of enterprise, having recently taken up the position of 
managing director of the Aabada Trust, Ltd. This company, 
which was established in 1912, undertakes the finance and con- 
struction of public utility works, electrical apparatus, inventions 
and designs, and general engineering propositions. Mr. Colton has 
secured for his organisation an expert technical staff, comprising 
the well-known firm of +Messrs. Alfred Dickinson & Co,, as 
consulting engineers, and Mr. J. W. Towle, M.LE.E., as chief of 
the company’s engineering staff. Mr. Towle was formerly 
superintendent for the Metropolitan District Railway and the 
London Electric Railways, and chief engineer to Ebro Irrigation 
Power Co., of Barcelona. Amongst the new enterprises which Mr. 
Colton hopes to put on the market immediately is the Aabada dry 
battery. 

German Share Quotations.—It is now possible to give 
a comparison of the quotations for the shares of a few of the 
leading German manufacturing companies, as represented by the 
situation at the end of July, 1914, the end of June, 1918, and in 
November, 1918. The final making-up prices on the Berlin 
Exchange before the war were settled on July 3lst, 1914, and 
although the publication of quotations has been forbidden in the 
meantime, and no official transactions have been permitted, business 
was done in what is termed an “ open market.” The accompanying 
table shows the official prices on the Berlin Exchange on July 31st, 
1914, whilst the figures for the two other dates are those which 
were either quoted in the open market or made up on the day in 
question :— 


Quotations on 
a, June 30th, Nov. 7th, 


1918. 1918. 
Berlin-Hagen Accumulator Co. 252°00 410°00 247°50 
ARM. . ss ove eee 21000 249°10 223°50 
Bergmann Electricity Works... 90°00 216°50 173°00 
Schuckert Co. ... eee «=>: 164°25 142°00 
Siemens & Halske ove 192°00 239°10 211°00 


The par value is 100 in each case. It will be observed that 
an extraordinarily large*rise took place down to and including the 
period of the German offensive early this year. the figures on June 


30th being the maximum attained during hostilities. Later on, - 


however, the quotations crumbled away, and the prices given for 
November 7th are those which were made up on that day, for the 
last time prior to the revolution. 


New Company in Spain,—Under the style of Auxiliar 
de Explotaciones Electricas, Compania Anonima, has been formed 
at Bilbao a company with a capital of 30,000 pesetas, for the 
manufacture, purchase, sale, and representation of all kinds of 
electrical machinery and accessories. 


New Companies in France,—La Socicté le Materiel 
General Electrique is the name of a new company which has lately 
been formed in Paris (15, Rue des Petits Hotels), with a capital of 
£19,200, to carry on business as electrical engineers. 

Under the «gis of a number of leading French motor-car manu- 
facturers a company has lately been formed in Paris, with the title 
La Société Francaise des Appareils Delco, to acquire and exploit 
the exclusive manufacturing rights in the Delco (American) 
—- lighting and engine-starting sets in France and the French 

onies. 


Catalogues Wanted.—T'He Cark anv District ELectric 
SUPPLY Co., Ltp., of Flookborough, Cark-in-Cartmel, Lancs., desire 
to receive catalogues of wiring supplies, small country house plants, 
ani electrical supplies generally. 


Exports to China.—The London Gazette for December 
10th contains a further list of persons and bodies in China to whom 
exports may be consigned. 


New Swedish Electrode Company.—The Aktiebolag 
Elektrod is the title of a new undertaking which has lately been 
formed in Falun, with a maximum capital of £55,500, to manu- 
So = in accordance with the patented process of C, W. 
Soder' 


Australian Industrial Development.—A certain amount 
of industrial and manufacturing development in the Common- 
wealth was disclosed by the Commonwealth Treasurer in his 
Budget speech. At the beginning of 1916 the issue of capital by 
companies became subject to Treasury control under the war pre- 
cautions regulations. Since that time the applications received 
number 4,347 and the capital authorised amounts to £50,585,000, 
of which £30,099,000 was capital permitted in relation to “ manu- 
facture and production.” The detailed figures include manufacture 
of foodstuffs, £4,163,000 ; iron and steel works and smelting and 
treatment of metals, £4,156,000 ; gas and electric light, £1,781.000; 
engineering and metal working of all kinds, £1,560,000 ; rubber 
goods, £1,196,000; apparel and textile manufacture, £932,000 ; 
lime and cement production, £858,000; tanning, wool scouring, 
and spinning, £723,000; drugs and chemicals, £368,000; paint 
manufacture, £436,000. Under the heading of other manufacturing 
and producing industries capital to the amount of £3,288,000 was 
included.— Melbourne Age, October 3rd. ; 


Australian Copper Industry.—According to a Melbourne 
newspaper just to hand, the outlook in regard to Australian copper 
industry was seriously regarded at the end of September. In view 
of the fact that the price of copper in America was £140 a ton, Mr. 
Blakeley (N.S.W.) asked the Acting Prime Minister in the House 
of Representatives to enter into negotiations with the Allies for 
the sale of the products of Australian copper mines after the expiry 
of the present contracts with Great Britain. The Acting Prime 
Minister said he would not like to promise that. The Government 
thought that in the past it had been acting in the best interests of 
the Allied Forces when it had sold to Great Britain the output of 
such minerals as lead, zinc, copper, and certain other metals. The 
Government had all the time been conscious that in certain cases 
the prices ruling in the open markets of the Allies had been higher 
than the contract prices, but it had been considered advisable to 
sell to Great Britain even at some slight disadvantage to Australian 
producers, rather than sell outside. He could name metals in 
regard to which the American prices were higher than the prices 
at which Australian metals had been sold to the British Govern- 
ment. The Americans dominated the copper position, but it was 
not so with other metals. The Prime Minister had recently had 
the greatest possible difficulty in securing a renewal of the con- 
tracts even for six months. He would communicate with Mr. 
Hughes, to see whether it was not possible to extend the contract 
or to obtain more favourable terms. Unless something were done, 
some of the mines would be affected at the end of October, and the 
Government would have to make some arrangements for financing 
them. If the Government was not able te extend the contracts on 
some decent, favourable terms, he realised that there would be a 
greater danger facing the great copper industry of Australia. 


Ministry of Munitions Orders Revoked.—The Cranes 
Order. 1916, and the Motor Engines and Vehicles Order, 1917, 
have been revoked. 


Relaxation of Priority for Government Work.—The 
Minister of Munitions hereby gives notice that all uncompleted 
contracts for the Admiralty, War Office and Ministry of Muni- 
tions which have been placed in Classes A or B, including the 
various grades thereof, P 1, P 2, P3, P 4, P5. P6, under the Order 
as to Priority of March &th, 1917, need no longer be given the 
priority attaching to them under the Order, except in cases where 
the contractor is notified in writing or by official notice in the 
Press that a particular classification is still required to be given to 
any particular contract. 

ntractors must notify the ordering Departments of the Admiralty, 
War Office or Ministry of Munitions responsible for the contracts in 
question, of any modification of the original date of completion 
resulting from this relaxation of the Order as to Priority. 


Mr. Barnes and Nationalisation.—In one of his recent 
speeches to Glasgow electors, Mr. Barnes said he looked forward, 
as the result of nationalising railways, to an immense stimulus to 
this country’s industries, and along with it, he believed, they 
ought to develop the canal system to a much greater extent than 
hitherto. As soon as possible the national workshops should be 
led on to the making of rails, ‘locomotives, and all that was 
necessary to run railways into undeveloped parts of the country, 
and thus bring produce into the market .at a cheaper rate. The 
nationalisation of railways and canals would be one of the main 
things to put industry into a better position than ever. He also 
hoped that national factories would be retained as far as possible 
for productive work for peace as they had been used for war. They 
should be speedily turned to all sorts of things necessary for housiny. 
for railways, and for the equipment generally of Government 
enterprise. 


French Foreign Trade.—l.ast month, says the 7'imes, 
M. Clémentel, French Minister of Commerce, laid before the 
Chamber a Bill dealing with the reorganisation of the nation’s 
foreign trade. The number of commercial attachés abroad is to be 
increased. 
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LIGHTING AND POWER NOTES. 


Accrington.—Yerar’s Worxine.—The income of the 
Corporation electricity department for the year ended March 31st, 
1918, was £41,127, compared with £35,775 in the preceding year ; 
the expenditure was £27,743, against £34,064. Capital charges 
absorbed £10,929, against £11,242, and the net profit for the year 
was £2,777. The undertaking is now indebted to the rate funds 
to the extent of £21,724. Units generated totalled 7,777,745, and 
6,459,900 were sold, including public lighting, 19,689; private 
lighting, 370,794; tramways, 816,884; power, 4,539,217 ; and 
Haslingden bulk supply, 560,880. The supply to Haslingden was 
at ‘74d. per unit, against 823,005 units at “7d. in the previous year. 
The working cost per unit sold was 1°03d., against 1*l4d., and the 
total cost, 1°44d., against 1°516d.; the average price obtained was 
1°44d., against 1‘ld. During the year the number of consumers 
decreased from 1,457 to 1,429. 


Armagh, — Strike.— The supply of electricity was 
suspended iast week, owing to a strike at the electricity works. 


Belfast—New Generatrne Sratron.—At a meeting 
of the Electricity Committee, last week, it was stated that plans 
for the new generating station were nearly completed, and the 
Committee expected to be in a position to invite tenders for the 
erection of the new buildings at an early date. With a view to 
laying out the distribution system to the best advantage, pro- 
spective customers have been asked to communicate with the 
electrical engineer, and the data so obtained would enable the sub- 
stations to be placed in the best positions. The Corporation was 
under obligation tosupply a further 20,000,000 units per annum, 
and it was expected that in two years’ time the annual output 
would not be far short of 50,000,000 units. A breakdown of one 
of the turbines was reported, and an inquiry is being held into the 
matter. 


Bexhill.—Pricz Reviston.—The T.C. has abandoned 
the maximum demand system of charging for electricity and 
adopted a flat rate. For power the rate is to be 2d. per unit, and in 
all cases a special war charge of 25 per cent. is to be charged. 


Blackburn.—Price IncrEase.—The charges for elec- 
tricity for all purposes are to be increased by a further 15 per cent. 
from January Ist next. 

Bolton.—New Matns.—The Corporation has received 
the sanction of the L.G.B. to borrow £1,500 for the laying of a 
main between Back-o’-th’-Bank generating station and the Duncan 
street sub-station. 


Bury. — Year’s Workinc. — For the year ending 
March 31st, 1918, the working of the Corporation electricity under- 
taking resulted in a net profit of £1,626, against £2,668 in the 
previous year, of which £626 was transferred to the reserve fund 
and £1,000 to the relief of rates. The revenue totalled £50,776, 
against £46,596, and the expenditure amounted to £33,674, against 
£29,447. The number of unitssold during the year was 14,544,937, 
against 13,971,547, and included private lighting, 500,702, against 
523,480; public lighting, 12,733, against 11,044; power and 
heating, 8,650,324, against 8,714,355; bulk supply, 3,667,603, 
against 3,054,194; and tramways, 1,712,752, against 1,665,652. 
The maximum load was 5,152 KW., against 5,027 Kw., and the load 
factor, 32°4 per cent., against 31°7 per cent. The generating cost 
per unit was °555d., against ‘506d., and the total cost, ‘810d. ; the 
average selling price was ‘837d. The cost of coal increased from 
‘281d. per unit to “31d. During the year, £3,034 was expended on 
the Chamber Hall power station and £851 on new mains and 
transformers. Since the inauguration of the undertaking, £11,500 
has been transferred to the borough fund. Owing to the fact that 
the largest generating set was out of use for four months, the fuel 
consumption per unit increased from 2°95 lb. to 3°11 Ib. 


Chertsey.—Price IncrEase.—The B. of T. has agreed 
to the application of the E.S. Co. to increase its charges from 7d. to 
8d. per unit, from January Ist next. 

Croydon,—Waces.—The Electricity Committee has 
received the award of the Committee on Production, affecting all 
employés at the electricity undertaking. The award takes effect 
from August 19th last, and provides for a 56-hour week, 14 days’ 
holiday after one year’s service, and fixes special rates for overtime 
and public holidays. 3 

Dublin.—Loan Sanction.—The L.G.B. has sanctioned 
the borrowing by the Corporation of £60,000, to provide working 
capital for the electricity undertaking. 

ELECTRIC TANNING.—Application has been made to the Cor- 
poration for a site at the North Wall (Quayside), for premises for 
the treatment of 4,000 hides per week, by Dr. Groth’s electric 
tanning process. 

THREATENED STRIKE.—The Corporation having refused to 
ratify the report dealing with the agreement regarding the wages 
of the members of the Irish Association of Electrical Station 
Engineers employed by the electricity department, the men con- 
cerned intimated their intention to cease work on December 9th if 
the matter was not settled. However, a special meeting of the 
Corporation empowered the E.L. Committee to deal with the matter 
in accordance with the agreement, and the strike notices were 
suspended. 


Eccles.—Prick INcREASE.—The T.C. has increased the 


price of electricity, for all purposes, by a further 25 per cent., a 
total war advance of 75 per cent., from the end of the present quarter. 


Halifax,—Prorosep Loan.—The T.C, ‘has applied to 
the L.G.B. for sanction to borrow £9,021, for the purchase of a 
boiler and economiser for the electricity works. 


Harpenden.—Prorosep E.L.—The Luton T.C. is con- 
sidering the question of extending its electricity supply to 
Harpenden. 


Harrogate.—Year’s Workinc.—For the year ended 
March 25th, 1918, the income of the Corporation electricity depart- 
ment amounted to £21,530, and the working expenses to £12,625. 
Interest on loans absorbed £1,940 and debt redemption £1,948 ; 
£3,974 was transferred to the sinking fund and £856 to the reserve 
fund. Of the 2,264,362 units generated, 64,530 were used on the 
works, 498,555 were not accounted for, and 1,701,277 were sold, 
including supply by meter 1,498,028, supply by contract 161,885, 
and public lighting 41,364. The maximum demand was 920 Kw. 


Ireland.— Water Power.—The B. of T. has appointed 
the following gentlemen to be a Sub-Committee of the Water- 
Power Resources Committee to inquire into and report upon the 
subject, so far as it affects Ireland :—Sir J. P. Griffith (chairman), 
Dr. J. F. Cowley (vice-chairman), Mr. T. M. Batchen, Mr, G. 
Fletcher, Mr. L. J. Kettle, the Earl of Leitrim, and Mr. J.C, White. 
The secretary to the Sub-Committee is Prof. H. H. Jefcott. 


Leigh.—Price IncrEase.—The -Electricity Committee 
has given notice that the charges for electricity will, from January 
1st, be advanced by 10 per cent., making an increase of 35 percent. 
during the past two years. 


Lighting Restrictions ——The B. of T. has announced 
that, subject to the rations of gas and electricity not being ex- 
ceeded, from the 9th inst. and until further notice any number of 
lights may be used for shop-window lighting ; the Advertisements 
Lights Order remains in force. 


London.—Istinctoy.—The B.C. Lighting Committee 
has reported that in 1917 the electrical engineer estimated the cost 
of a new turbine, boilers, and other plant at £53,000. Owing to 
the delay in securing sanction to the loan and in obtaining satis- 
factory tenders, the cost will now be £125,000. 

StepnNeyY.—The L.C.C. Finance Committee has recommended that 
the proposed loan of £12,000 by the B.C. for the provision of a 
temporary sub-station and mains be sanctioned. ; 

WooLwicH.—In recommending sanction to a loan of £15,000 
by the B.C. for extensions at the electricity works, the L.C.C. 
Finance Committee reporte that the original estimate for the 
extensions at the Globe Lane station was £77,000, while the 
expenditure up to date amounts to £132,871, and it is estimated 
that a further £9,885 will be required to complete the work. The 
B.C. states that during the past four years the plant has been 
dangerously overloaded, and many items not included in the 
original estimate have been installed to stabilise the supply. The 
financial results of the undertaking had been unfavourable up to 
recent years, but owing to the war-time demand for electricity, the 
accounts for 1917-18 show a net surplus of £5,701. In view of 
the cessation of hostilities, the Finance Committee recommends 
= Se to take a careful review of the position of the under- 

ing. 


Loughborough.—Proposep Loan.—The T.C. has decided 
to apply to the L.G.B. for sanction to a loan of £5,000 for a new 
boiler at the electricity works, and £2,760 to cover excess expendi- 
ture on amounts already sanctioned. 


Maidstone.—Price IncrEasE.—The T.C. has decided 


to increase the price of electricity by a further 5 per cent. as from 
January Ist. 


Rawdon.—Proposep Srreet Licutina.—The Elec- 
trical Distribution of Yorkshire and the U.D.C. are to confer upon 
the question of lighting the streets with electricity. 


South Shields—Proposep ExtTensions.—The Special 
Sub-Committee appointed to deal with the application to the 
director of E.P. Supply for certificates, for further plant has 
recommended that application be made to the L.G.B. for sanction 
to a loan of £7,500 for a new boiler and accessories, or, if two 
boilers are required, for £12,000. A copy of the recommendation 
is to be sent to the Electric Services Committee, the Ministry of 
Munitions, and the Board of Trade, with a request for an oppor- 
tunity for the Council to place its views before these departments 
before any further action is taken. 

The Sub-Committee reported that, at a conference, the Director 
of E.P. Supply was informed that the Council declined to fall in 
with his suggestion to supplement its supply by taking energy 
from the County of Durham E.P.S.Co. As a result, the Director 
agreed to the Council obtaining one boiler and economiser, and 
promised to further consider the application for a‘ second boiler. 
The condition that the Council should obtain energy from the com- 
pany was withdrawn, but permission to install additional generating 
plant was refused. 

At an interview with the representative of the Controller of 
Merchant Shipbuilding (Lord Pirrie), a deputation from the ®ouncil 
stated that it was at present in a position to supply the require- 


, ments of the shipyards and to fulfil obligations and meet the 


future increased demand if it was permitted to extend its gene- 
rating plant. It was pointed out that the plant could be installed 
in the Council’s station as quickly as plant for adapting the supply 
from the company could be obtained, and that there was no advan- 
tage to be gained_on the ground of cost. 
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VERITYS 


ENGINEERS, 
sWORKS: ASTON, BIRMINGHAM. 


‘ASTON’ FLAMEPROOF SWITCH, 


WITH TWO-PIN INTERLOCKED PLUG. 


Designed for Aerodromes, Chemical 
Works, Shell-filling Factories and 
Fiery Mines. 


15" machined facings between box 
and lid. 


Plug Contacts are in separate 
Chamber. 


The Plug cannot be inserted the 
wrong way or withdrawn while 
current is on. 


Substantially made to withstand 
rough usage. 


LONDON: BIRMINGHAM : BRISTOL : MANCHESTER: NEWCASTLE-ON-TYNE : 


31, King Street, Phosnix Chambers, 59. Hardman Street, Edinburgh Life Assurance Buliding»s 
Covent Garden, W.C.2 Colmere Row. Victoria Street. Deansgate. 21, Mosley Street. 
GLASGOW : LIVERPOOL : 
| S51, sis. 
A 117, Waterloo Street. Royal Liver Buiidings. 


SWITCHES. 


OUR TWENTY YEARS’ REPUTATION 
IS OUR CUSTOMERS’ UNFAILING 


SWITCHES .... ACCESSORIES .... IRONCLAD GEAR 
King’s Road, Hay Mills, 


BIRMINGHAM. 
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FOR 


Ag OFF MANN. MEG, CO! 


WORTHINGTON 


COOLING TOWERS 


Natural or Forced Draught. 


COMPLETE INDEPENDENT CONDENS:NG 
PLANTS OF ALL TYPES 
WITH 
ROTARY OR RECIPROCATING AUXILIARIES 5 
TO MEET ALL 
REQUIREMENTS WITH MAXIMUM 


EFFICIENCY 
WORTHINGTON-SIMPSON LTD., 
HOUSE, KINGSWAY, W.c.2 
Works: NEWARK-ON-TRENT and LONDON. 


Brenckes in the Principal Towns ead Cities throughout the World. 
Telephone Nes. : HOLBORN 3048, 3049 and 3050. Telegrams and Cables: “PUMPING LOMDOR;” “PUMPING, WESTCENT, LONDON.” 
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ALABASTER 
BOWL 


BIG 
STOCKS 


Send us your Enquiries for Everything Electrical. 


NAP IER-KIMBER, 


GLASGOW : 
SHOWROOMS : 109, GT. PORTLAND STREET, 200. St. Vincent St. 
St. George’s Hall. LONDON, W. i. 
Telegrams : Telephone : 


“APIERIMBER ’PHONE. LONDON.” MAYFAIR 3860. 


cS. 
| 
ALL ELECTRICAL, PURPOSES. 
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Electrical Plant of every description. 


otary ‘1 Motor 
Converters | fenerat 
ors. 


— 


Turbo 
Alternators, 


Motors of 
all types. 


350-KW. ROTARY CONVERTER, 750 R.P.M., 480/460 VOLTS, 


Head Offices : 
VICKERS HOUSE, BROADWAY. 
WESTMINSTER, S.W. 1. 


= 


WANDSWORTH 


Head Office and Norks: 


LUDGATE HILL, BIRMINGHAM. 


“Current, Birmingham.” 


London Offices and Stores: 


165, WARDOUR STREET, W. 


Telegrams: ‘“Wemcolim, London.” 


THE WANDSWORTH SWITCHPLUG IS FOOLPROOF 


(PATENT). 


IT IS SELF-CONTAINED. NO SEPARATE SWITCH IS REQUIRED. IT IS AUTO- 
MATIC IN ACTION, THE RAPID MAKE AND BREAK SWITCH MECHANISM 
BEING OPERATED BY THE INSERTION OR WITHDRAWAL OF THE PLUG. 


MADE IN 5 &@ 15 AMP. SIZES. 
GAS TIGHT. 
WATER TIGHT. 


IRONCLAD 
HARD WOOD COVERS. 


IRON CLAD FOR USE IN WORKSHOPS, 


Uf 
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SIEMENS BROTHERS 
DYNAMO WORKS LIMITED 


Working in Conjunction with 
DICK KERR & L and PHCENIX DYNAMO MEG. GIp 


DICK KERR PHOENIX SIEMENS 


600-KW. ROTARY CONVERTER 


The Self-Synchronising Starting Motor is specially arranged to ensure that 
the machine runs into synchronism unfailingly without hunting or surging. 
The operation of starting involves no adjustments of voltage, speed or 
field, strength either before or during the operation, and can be performed 
by the unskilled in less than 30 seconds. 


The speed of the starting motor is the synchronous speed of the rotary 
and not the next higher speed. Thus, the risk that the speed of the rotary 
may reach a dangerous value”is avoided, and the motor may be employed 
for rotating when grinding the commutator and sliprings after disconnecting 
the latter and short-circuiting the three loose ends. 


- 


HEAD OFFICE: 


PALACE PLACE MAN: SIONS, KENSINGTON COURT, 
LONDON, W. 8. 
S/EMBRALOS, KENS, LONDON” WESTERN 6349 
Works: STAFFORD. ~ 
Branches: 
BIRMINGHAM CALCUTTA GLASGOW MELBOURNE SHEFFIELD 


BOMBAY CAPE TOWN MADRAS ‘MONTREAL © SINGAPORE 
BRISTOL CARDIFF .. MANCHESTER NEWCASTLE SOUTHAMPTON : 


He 
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BRUSHES 


EVERY DESCRIPTION 


DYNAMOS AND MOTORS. 


LARGE STOCKS 
IN 
LONDON. 


DELIVERY OF Manufactured only by the 


STANDARD TYPES All-British Lamp Company, 
BY RETURN 


oF post; |_| CRYSELCO, LIMITED, 


aay Kempston Works, 


Le Carbone, BEDFORD. 
Coventry House, South Place, London, E.C.2. 


. Telegrams: *Cryselco. Kempston.” Telephone : 117 Bedford. 
Tel. No. : London Wall 6587. 


“LIVERPOOL” 


& BAXTER & CAUNTER, Ltd., 
S 219, Tottenham Court Road, W. 


MANCHESTER : 
\ \ H. G. MABBS, 
\\ Marble St., Spring Gardens. 
\; LEEDS: 
LOXLEY & CO., Ltd., 
20, Basinghall Street. 


NEWCASTLE-ON-TYNE : 


ROBERT BOWRAN & CO., Ltd., 
St. Nicholas Buildings. 


GLASGOW : 
A. & J. M'CULLOGH, 
140, West George Street. 


IRELAND: 


LIVERPOOL ELECTRIC CABLE CO., suar, 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No. 542 Bootle. Telegrams : “ Concentric, Liverpool.” 
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EDISWAN 


(Lamlok Patent 10423/17) 


GRIPPED 
f 
TWEEN THESE 


N WSULATING FACES. 


Enlarged cut showing the GRIP 
in use with a THIN FLEXIBLE. 


thee 


Enlarged cut showing the GRIP 
in use with a THICK FLEXIBLE. 


SPECIAL FEATURES.—This Grip has been 
designed for converting Standard 4-in. or §-in- 
Female Thread Holders (with or without Shade 
Carrier Rings) into Efficient Cord Grip Holders. 


It will be seen from the drawings that the Flexible 
(either thick or thin variety) is efficiently and 
harmlessly gripped between two insulating sur- 
faces, the Holder Porcelain and the interior of the 
Insulating Material Grip itself (the latter being 
adjustable to suit varying thicknesses of flexible) 
and held as in a-vice without, however, any chance 
of injury at the time of installation or later to the 
insulation of the conductor. 


The hole through the grip being large, the flexible 
is “free” at the outlet, so that breaking at this 
point is entirely obviated and short circuits thus 
avoided—a constant source of trouble with the 
standard Brass-and- Wood-Grip. 


Time and annoyance is saved in wiring, in that 
the paring of the grips (a tedious and lengthy 
process making for inefficiency) is entirely avoided 


Send for Leaflet A3195 and special terms for resale to— 


THE EDISON SWAN ELECTRIC CO., LTD. 
PONDERS END, MIDDLESEX. 


Depots and Branches: 
123/5, QUEEN VICTORIA ST.., E.C. 4 


71, VICTORIA ST., S.W.1 


BELFAST. HULL. 
BIRMINGHAM. ENGLISH LEEDS. 
ae EDISWAN LIVERPOOL. 
CORK. EVERYTHING 
DUBLIN. ELECTRICAL 


GLASGOW. 
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these drums of 


WESTERN ELECTRIC CABLE 


bear silent witness to the universal 
satisfaction resulting from its use. 


Best for overhead lines and indispens- 
able for underground construction. | 


Western Electric Company Limited 


Branch Offices and Stores: 
BIRMINGHAM, GLASGOW, LEEDS, 
SYDNEY, JOHANNESBURG, BUENOS AIRES. 
Agents for India: Jost’s Engineering Co., Ltd., Bombay. 
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THE LARGEST MANUFACTURERS OF 


PORTABLE ELECTRIC TOOLS 


FOR ALL PURPOSES, 


The ‘LITTLE GIANT’ HEAVY DUTY AIR- 
COOLED ELECTRIC DRILLS & GRINDERS 


Represent the Last Word in 


PORTABLE ORILLING, 
REAMING, TUBE EXPAND- 
ING & GRINDING TOOLS. 


Wound for all Currents and Voltages. 
No. 4. 


Designed to withstand the heavy Cnitieiaaiien 
overloads incidental to hard aad Side 


continuous work without damage. Spindle 
Drill, 


General Offices: 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W. 1. 
Teleg. Add.: “* Caulking,” Phone, London. 


Telep. No.: Gerrard 9215 (3 lines). 5 
Main Works: PRASERBURGH, SCOTLAND. 


THE CONSOLIDATED PNEUMATIC TOOL 6O., 


LTD., 


PORTABLE ELECTRIC DRILLS, 


made in various sizes, capa- 
cities */,,"° to 2” in metal. 


Machines for Engineers, 
Shipbullders, 
iron Founders, 
Motor Car Bullders. 
Motor Garages, 
Aeroplane Builders. 


PORTABLE ELECTRIC BLOWER, 
DIRECT AND ALTERNATING CURRENT. 


For cleaning the windings of Elec- 
trical’ Machinery and Switchgear. 


Write for our tatest Catalogue. 

Capacity : 
1}" in London Showroom and Repair Works: 

73, 75, 79 & 80, YORK STREET, S.W.,1, 


near St. James's Park Station (Dist. Rly.). 


METAL 


FLUXITE 
SPLINES 


The Lusty Lung. with all his might 
The praise is sung to friend Fluxite. 


Electricians, Plumbers, Gasfitters and ata Metal Workers, 
all sing the Praises o 


FLUXITE 


as the paste flux that solders even dirt: ees without clean- 
ing or corrosion, and joints lead with out solder merely by 
the use of a blow-lamp or blow-pipe. In short, Fluxite 


SIMPLIFIES SOLDERING 


and Supersedes Lead-Burnind. 
If desired some soldercan be filed intoa little Fluxite and the 
two applied together. Fluxite is a necessity in every tool-kit. 
YOU WANT SOME. 
Of Ironmongers and Oilshops, in Tins, 8d., 1/4 and 2/8. 
Made by THE AUTO-CONTROLLER CO., 54, Vienna Road, 
Bermondsey, 8.E. 


PORTABLE 


MOTORS 

DYNAMOS 

GENERATING SETS 
SIZES UP TO 10 #.P. 


Londen Office 
36, VICTORIA STREET, S.W. 5. 


' Telegrams: 
“ Centranos, Vic.” 


Phone : 
Victoria 2543. 


RTHUR LYON & WRENCH 


LIMITED. 


BON-ACCORD 


PUMPS 


For Coal meshing. Circulating, &c. 


Try “Bon-Accora” PACKING 
For the Stuffing Boxes of f your Pumps and Engines. 


TURBINE PUMPS (or Mine Pumping and Sinking. 


HIGH-SPEED ENGINES 


For Dynamos, | Fans, Fans, Pumps, &c. 
DRYSDALE & CO., , LTD., YOKE YOKER, GLASGOW, W. 


Extract from France: 

“I had one of these 
engines running for 68 
hours without stopping 
once and giving us 26 
amperes 65 volts without 
a single flicker.” 
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LAMPS 


Secures the utmost economy in Users Electric Lighting 
consistent with Brilliancy, Strength and Long Life. 


Cosmos Lamps are madein England at the Cosmos Lamp Works, 
Brimsdown, Middlesex.— Licensed under British Patents. 


Proprietors : 


The British Westinghouse Electric & Mfg. Co., Ltd. 
14, Long Millgate, Manchester. 


Stores 179, Wardour Street, LONDON, W. 143, St. Vincent St.. GLASGOW. 
55. Newhall Street. BIRMINGHAM. 5, Albien Street. Boar Lane, 
LEEDS 9, Millicent Street. CARDIFF. Chapel Walk, Fargate, 
Sales SHEFFIELD. 8, Ward's Bidgs, High Bridge, NEWCASTLE-ON- 
Depots : TYNE, CALCUTTA? BOMBAY, JOHANNESBURG, MELBOURNE. 


Electricians and “Dealers should write for Price Lists and Showcards. 
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and REISS, 


Walthamstow, E OF. 


THE LETTERS B 


STAND AS 


man * Bist Motor Rucostats 
AND ALL TYPES OF CONTROL GEAR 


ror PEACE as AS 


The Electrical Equipment that will pay best during 
and after reconstruction is that which combines 


ABSOLUTE SAFETY, 
MAXIMUM EFFICIENCY, 
REASONABLE COST. 


This Combination is best secured by the use of 
“ SAFUSE ” and “DONLOK” Switch, Fuse and 
Plug Gear. 


Cornwall Street, 
BIRMINGHAM. 
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Sole Manufacturers and Patentees :— | 

Telegrams “Donovan,” Birmingham. 
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REES ROTURBO Lro. 


Head Office and Works : WOLVERHAM PTON, ENGLAND. 
ELECTRICAL AND PUMPING ENGINEERS. 


We were among the pioneers of the elec- 
trical industry in this country and have ever 
since specialised in D.C. machinery of the 
highest class. By our policy of continual 
improvement and adaptation of designs to 
actual service requirements we are in a 
position to offer the right dynamo or motor 
for every service. 


Our illustration shows one of our D.C. 
machines driving a Rees Roturbo Rotary 
Condenser. These are both made in our 
own shops and are tested together on our 
test bed before despatch ensuring abso- 
lute satisfaction in service. 


4, 
’ 


A REES ROTURBO MOTOR DRIVING A London _Office : 
REES ROTURBO ROTARY JET CONDENSER. HASTINGS HOUSE, 
| NORFOLK STREET, 
STRAND, W.C. 


LICENSED UNDER « 
BRITISH PATENTS N@ 2151/5 
23499'09 Avo OTWERS. 


Every batch better than the last. 


“*XCELLENT as “Z” Drawn Wire Lamps are, we are striving 

continually to improve them. As ideas suggest themselves in 

f connection with the various processes of manufacture, these are 

tried, but no departure is made until it has been proved beyond question 

that the new method is better than that in current use. Ours is a pro- 

gressive policy. This explains why “ Z” Drawn Wire Lamps give such 
satisfaction. 


Our list and trade terms will be forwarded on application. 


THE “Z” ELECTRIC LAMP MFG. CO., LTD., 


Sales Office and Works : 
SOUTHFIELDS, LONDON, S.W.18. 
Depots : 


BIRMINGHAM™8, CHURCH ST., MANCHESTER—60, LONG MILLGATR 


COLMORE ROW, 
DUBLIN—S, SOUTH ANNE STREET. GLASGOW—40, WEST CAMPEELL ST. 


NEWCASTLE—MILBURN HOUSE. BRISTOL~—59, VICTORIA STREET. 
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The “Electrical Review’s ” Suggestions THE COMMERCIAL ENGINEER’S 


POCKET BOOK. 
APPARENT DEATH FROM ELECTRIC SHOCK ELECTRICITY SUPPLY, 


i i i ‘ A Handbook for Publicity Department Managers, Electricity 


: 


Chromo Art Paper, 3d. each. Post Free 4d. 
Mounted on Linen and Rollers, 1s. Gd. Post Free 1s. 9d. By FRANCIS H. DAVIES, A.M.1.E.E. 
Mounted on Cardboard, 2S. each. Post Free 2s. 6d. 
Reproduced on Galvanised Iron, price on application. 


Second Edition, Revised and Enlarged. Limp Cloth, cut 
flush, round corners, red edges, demy 12mo, suitable for pocket 
(size 63 x 39). 


THE WIRELESS OPERATORS’ POCKETBOOK Price 26. net Post Free 28. 1d. 
OF INFORMATION AND DIAGRAMS. 


COMPUTING THE SPEED OF RECEIVING A 


Sent by Hand-Key or Automatic Transmitter. 


Limp Cloth, cut flush. 48 Pages. 25 Illustrations, 
including 10 Photo-engravings. Super Royal 8vo. 


Price 28. 6d. net. Post Free 2s. 8d. By J. RYMER-JONES, M.1.E.E. 


Price 48. net. 
GRAPHS IN A CABLE-SHIP Drum-Room : The method determines the actual number of signal and spacing 


NOTES FOR JUNIOR ASSISTANTS. elements received per minute, and excludes any abnormal spacing 
between words, or groups of numerals, the presence of which 
affects the time factor in the formula. The speed can therefore 


By EDWARD RAYMOND-BARKER, be correctly evaluated in terms of (say) 5, 7, or 10-letter words 
per minute by using their respective speed constants as the 
of denominator; or else in “standard words” for universal 


“Handbook in Cable-break Localisation : Graphic comparison, by employing a recognised number of elements per 
Methods ; the Calculator Board in Practice.” b-letter word. 


“Cable-fault Localisation Graphs in Practice.” Illustrated by practical examples obtained with the syphon 
recorder and Morse recorder. 


rin i i : The treatise contains, among other data, a comparison between 
Reprints of Articles published in “Tae ELECTRICAL REVIEW,” 
January 17th, 1913, et seg. With additional matter. the speed efficiency of the Jnternational and American codes. 


2 {t. 114 in. 


HANDBOOK IN CABLE-BREAK | Pore Cow 
LOCALISING HIGH-RESISTANCE 


Graphic Methods. The Calculator Board in Practice, 


By EDWARD RAYMOND-BARKER, M.1.E.E. BREAKS IN CABLES. 


Demy 8vo, 68 Pages, 38 Illustrations. 
Paper Covers 18. 6d., Post Free. Limp Cloth 2s, 


By J. RYMER-JONES. 


CABLE ‘- FAULT LOC ALIS ATION Reprinted ma the ‘‘ Electrical Review.”’ 


GRAPHS IN PRACTICE. THE ELECTRICAL IGNITION OF 
PETROL ENGINES. 


24 Illustrations. ‘ By J. W. WARR, A.M.1.E.E. 


A Companion Volume to Handbook in Cable-Break Localisation 
(Graphic Methods, The Calculator Board in Practice), by the 


60 Illustrations. 
same author. An invaluable Book for the Motorist and Motor Cyclist. 
Paper Cover 1s. 6d. Cloth 2s., Post Free. 2s. 6d. net. Post Free 2s. 8d 


H. ALABASTER, GATEHOUSE & KEMPE, 
4, Ludgate Hill, London, E.C. 4 
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amex 
4 
a 


ity 


Decomber 18, 1948.) THE ELECTRICAL REVIEW SUPPLEMENT, 


We are now MANUFACTURING 


EMPIRE” OILED INSULATING CLOTHS 


IMMEDIATE DELIVERY. PRICES UPON APPLICATION. 
“EMPIRE” SILKS & PAPERS ALSO NOW IN STOCK. 
MICANITE & INSULATORS CO., Ltd., 


Empire Works, t7. 
Telegrams: “ Mytilite "Phone, London.” Telephone: 738 & 739 Walthamstow. 


| The Mirrlees-Leblanc 
ee Multijector Air Pump. 


“Intermediate Type. 


STEAM TO 
PRIMARY 
EJECTOR 


COOLING 
WATER INLET 


2 ft. 114 in. 


‘ul it ¢ 


Write us for advice as 
suitable for your conditions. 


STEAM SUPPLY 


DISCHARGE FROM DISCHARGE FROM DRAIN TO CONDENSER Y 


p econoary EJECTOR The Mirrlees Watson Co., Ltd. SECONDARY EJECTOR oR 


TO FEED HEATER. TO FEED HEATER. CONDENSATE SUCTION 
SPECIALISTS IN CONDENSING PLANTS, L159, 


_ For 5000 KW. Plant. Glasgow. For 5000 KW. Plant. 


Weig ht 97 lbs. ; Weight 200 Ibs. 
Operating Steam 880 Ibs. per hour Operating Steam 400 Ibs. per hour, 


CABLE, 


SWITCHGEAR, STARTERS, INSTRUMENTS, Etc. 
DELIVERIES FROM STOCK. 
ALL MANUFACTURED BY US IN LONDON. 


ut “hk 
cet 
|Z 
SUCTION EJECTOR SUCTION 
STEAM To MIRRLEES 9 
re EJECTOR | \ 
AXA EJECTOR 4 
8. = 
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CONDUITS & FITTINGS 


pen 


Varieties: 
CLOSE JOINT 
BRAZED)| Screwed: 


or 


Plain 


& All Fittings & Accessories 


Stocked in London 
and All Branches. 


THE GENERAL ELECTRIC CO., LTD., 


(G.E.C.) 


QUEEN VICTORIA STREET, LONDON, E.C.4. 


BRANCHES :—Manchester, Liverpool, Leeds, Sheffield, Glasgow, Aberdeen, 
Birmingham, Nottingham, Belfast, Dublin, Cork, Cardiff, Bristol, Swansea: 
Newcastle-on-Tyne, Hull, Southampton, Ipswich. 
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CHRISTMAS 


HOLIDAYS 


Our Issue of the 27th inst. 


Official Notices 


—— and 


IMPORTANT NOTICE TO ADVERTISERS 


Official Notices 
and 


Small Prepaid 
Advertisements 
can be received 
up to 9.30 a.m. 


Advertisers will please note that NEW COPY 
and ALTERATIONS to existing displayed 


Small Prepaid 
dvertisements 
can be received 


up to 9.30 a.m. 


onTUESDAY on TUESDAY 
the 24th. Advertisements must reach here the 24th. 
Not later than Friday Morning, the 20th. 


Unless otherwise instructed, ALL LETTERS received in answer to Advertisements with a Box 
number, ARE FORWARDED NIGHTLY. 


Postages* incurred are” charged at cost 


VALUERS 


and AUCTIONEERS of 


Electrical Works, Plant and Stock. 


WHEATLEY KIRK, PRICE & CO. 


46, Wai Street, 16, Albert 
London EC 
26, Collingwood Street, Newcastle-on-Tyne. 


SITUATIONS VACANT. 
Latest time for receiving 9.30 a.m. Thursday. 


If letters are not to be delivered to certain firms or individuals 
(if known), instructions to that effect should be sent to the 
Manager of the ELECTRICAL REVIEW, who will do his best 
to carry out such instructions. Letters of applicants cannot 
in such cases be returned to them, nor can the names of 
Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent. 


ORKING ELECTRICIAN wanted to take charge (except 
driving) of a 125-kilowatt station with power plant driven 
by same and which will probably be extended soon. Trained 
experienced electrician and mechanic required who must have good 
knowledge ahd experience in the repair and maintenance of electric 
motors and must be a capable winder of dynamo and motor arma- 
tures and coils. He must also have agood practical knowledge and 
experience of gas engines, as he will be responsible for the upkeep 
of these on the station. 
Apply, stating age, wages required, and enclosing copies of three 
recent testimonials. 
Required to take up duties immediately. 


3345, ELEOTRICAL REVIEW, 4, Ludgate Hill, London, E.C. 4. 


OINTER with thorough experience in jointing and maintenance 
e of H.T. and E.H.T. lead covered and paper insulated cables, 
required immediately. Wages 50s. plus 20s. plus 125%. 
Apply. giving experience and testimonials to :— 
CORPORATION ELECTRICITY DEPARTMENT, 


Prince Rock, 
Plymouth. 3600 


BOROUGH POLYTECHNIC INSTITUTE. 


N INSTRUCTOR is required for Workshop classes in Electric 
Wiring and Installation Work on one or more evenings per 
week. For particulars apply— 


PRINCIPAL, Borough Polytechnic, Borough Road, 8.E.1, 3421 


SITUATIONS VACANT.—Con/inued. 


COUNTY BOROUGH OF BELFAST. 


Belfast City Tramways. 


ROLLING STOCK AND OVERHEAD EQUIPMENT ENGINEER, 


HE TRAMWAYS COMMITTEE invite applications for the 
above position from fully qualified Mechanical and Electrical 
Engineers, with experience in the Maintenance, Renewal and Con- 
struction of Tramway Rolling Stock on the latest and most 
approved lines, and a thorough knowledge of the management and 
operation of a modern Car Works and Overhead Department. 

Salary £450 per annum, increasing by £25 per annum to £500 a 
year. 

Applications on the official forms, which may be obtained from 
Mr. J. S. D. Morret, General Manager, Tramways Office, Sandy 
Row, Belfast, to be delivered at my office, City Hall, Belfast, not 
later than 12 noon, FRIDAY, 20th DECEMBER, 1918. 

Canvassing will disqualify. 

(Signed) R. MEYER, 
Clerk, 3512 


POWER STATION FOREMAN. 


OWER STATION FOREMAN wanted. East London, Responsible 
under Superintendent for all maintenance and new construc- 
tion work. Must be able to control skilled and unskilled labour, 
check contractors work, and must have had practical experience 
with maintenance of modern land power plant, engines, turbines. 
water-tube boilers, usual coal and water auxiliaries and electrical 
repairs. Early morning man, living within easy access of works. 
Present salary, including current war wages, about £350 per 
annum. 


3418, ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C, 4. 


ASSISTANT POWER STATION AND ROLLING 
STOCK SUPERINTENDENT. 


EQUIRED for Ipswich Corporation Electric Supply and Tram- 
ways Departments, to work under the Power Station and 
Rolling Stock Superintendent. Essential requirements : — Good 
electrical training and power station experience (especially in 
3-phase H.T.). robust health. Salary to commence at £200 per 
annum, with special war time allowance towards abnormal cost of 
living, of £52 per annum. 
Apply, stating age, experience, references, and when disengayed, 
to F. Ayton, M.LE.E., Chief Engineer and Manayer. 


SHIFT ENGINEER. 


HE LLANDUDNO URBAN DISTRICT COUNCIL invite 
applications for the post of Shift Engineer at their Elec- 
tricity Works. State salary required. 

Applications, stating age and previous experience, and accom 
panied by two recent testimonials, to be sent to the undersigned 
not later than the Ist of JANUARY next, endorsed “Shift 
Engineer.” 
a. CONOLLY, 

Clerk to the Council. 
10th December, 1918. 3567 


(Continued on next page.) 
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SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.—Continued. 


BOROUGH OF COLNE. 
Electrical Engineer. 


ANTED, an Engineer to take control and management of 
Generating Station, Electric Plant and Equipment. 

Present output about 1} million units per year. 

Salary £350 per annum. 

Must have had experience upon a modern E.H.T., three-phase 
and D.c., three-wire system. 

Applications, stating age, experience, &c., with copies of not 
more than three testimonials, to be forwarded to the under- 
signed, on or before the 30th inst. 

Canvassing of the members of the Town Council will disqualify. 

A. VARLEY, 
Town Clerk. 

Town Hall, Colne, 


December 10th, 1918. 3581 


SSISTANT Works Manager wanted for works situated in the 

Midlands, manufacturing light electrical apparatus. To 

take charge of progress, shop orders, shop clerks, stock rooms, &c. 

Live man of good education, used to handling staff.—State par- 

ticulars of education, age, experience and salary required, to 3519, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ATTERY Fitter required to take charge of Tudor and E.P.S, 

batteries, North London district. Wages 104d. per hour, 

plus bonuses, and probable permanency to suitable man,—3542, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


ATTERY Inspector.—A man having experience with accumn- 
lators and some electrical knowledge is required as Outdoor 
Inspector for vehicle batteries in the London district. A salary of 
£2 10s. to £3 10s. per week, according to experience, will be paid, 
with outdoor expenses up to 10s. per day. No person already on 
Government work will be engaged.—3374, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


KENT EDUCATION COMMITTEE. 
ERITH TECHNICAL INSTITUTE. 


Principal, Wm. Neagle. B.Sc., A.M.1.M.B. 


EQUIRED., full-time Assistant to teach Electrical Engineering 
and Mechanics. 
Initial salary up to £250, according to qualifications, and thence 
by scale, now under the consideration of the County Committee. 
Service counts towards pension under the Teachers’ Pension Act. 
Further information and application forms from A. T. FLUX, 
Esq., Education Office, Picardy, Belvedere, Kent. 
E. SALTER DAVIES, 


December, 1918. Director of Education. 3521 


BOROUGH OF LEIGH. 


UTSIDE ASSISTANT required to take charge of &.H.T. and 
L.T. mains system. meter, motor and installation departments. 
Applications, giving full particulars of age, training, experience 
and salary required, to BorovuGH ELECTRICAL ENGINEER, Bold 
Street, Leigh. 3529 


id Advertisements are inserted under this heading at the rate 
gun ber Word (minimum 1s.)._ Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Exectaica Review address count as seven words, 


QUALIFIED Mechanic wanted for the maintenance of gas 
works plant. To be experienced with electrical plant.— 
Apply, GAs Works, Warrington. 3518 


RMATURE Winder required at once. Good wages and 
prospects for reliable man.—BERRY & HAYWARD, LTD., St. 


James’ Street, Nottingham. 3489 


RMATURE Winder wanted. Experienced man, used to D.c. 
and A.c, windings. Not repetition work.-WESTMINSTER 
ENGINEERING Co., Willesden Junction, N.W. 10. 3565 


RMATURE Winder wanted, preference given to man with 

traction experience ; full district rate and all awards paid : 

constant employment ; Glasgow district.—Reply, stating experi- 
ence, to 3455, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RMATURE Winders used to heavy traction motors, wanted 
for London Railway workshop.—6355, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


RMATURE Winders, used to repair shop, D.c. work.—Apply 

H. D. & S., 32, Newington Causeway, S.E. 1686 

RMATURE Winders wanted. Must be first-class men, accus- 

tomed to a.c. and D.c. repairs. Good wages.—Apply. 

LABOUR OrFice, Vale Works. Ebbw Vale, Mon. 3610 

SSISTANT Electrical Estimator, young, wanted in London dis- 

trict, on complete plant layouts, switchgear and transmission 

line schemes.—Apply, stating age and full particulars of experience, 
&e., to 3573, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


, en ~ Engineer wanted for Diesel engine station ; prefer- 

ence given to a good all-round man with Diesel, wiring and 
mains experience: permanent post.— Apply, stating wages 
expected, to H. G. WRIGHT, Electricity Works, Saltburn-on-Sea. 3589 


OILER-House Fitter, able to do all repairs to B. and W. chain 
grate boilers; 53 hours per week; wages 658. Constant 
steady job.—3609, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


C= and energetic young Electrical Engineer as Assistant 

wanted in technical office of London firm, manufacturing 
D.c. motor control gear. Must be conversant with motor control 
gear, and able to do correspondence.—Apply, stating age, experience 
and salary required, to the ELECTRICAL APPARATUS Co., LTD., 
Vauxhall Works, South Lambeth Road. London, S.W. 8. 6343 


HARGE Engineer required at once for 3000-Kw. power plant 

in steel works; must be fully conversant‘with steam turbines, 
alternators, water-tube boilers, able to carry out running repairs and 
control staff.—Applications, with copies of testimonials, stating 
experience, age, salary required and when free, to LAKE & ELLIOT, 
Albion Works, Braintree. 6388 


HARGE-Hand (male or female), capable of taking entire 
charge of small accessory assembly. Must be thoroughly 
experienced.—Write in first instance, stating age. experience and 
required, to Sun Co., Lrp., 57/59, Neal Street, 
C. 2. 3594 


YHTEF Draughtsman required for transformer work by large 

/ engineering firm in the Midlands. Permanency for suitable 

man.—Apply, stating age, salary required and experience, to 3572, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN, first-class, small machinery, electrical. Top 
salary qualified man. Chance young trained engineer.— 
6323, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN for electrical and scientific instruments. 
Electro-technical training and some experience in design 
advantageous.—PAUL ELECTRICAL LABORATORY, Fortis Green 
Road, Finchley, N. 2. 6140 


RAUGHTSMAN required in central station; mechanical 
training desirable; wages £2 15s., plus bonus.—Apply in 
writing, giving particulars, ELECTRICAL ENGINEER, 50, Eden 
Grove, Holloway, N. 7. 3453 


SSS. required ; must have experience small motor 
design ; N. district. State age, salary and experience. —3434, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN Section Leader, well versed in design of H.T. 

switchgear, wanted by North Country Firm.—3408, ELEc- 
TRICAL REVIEW, 4, Ludgate Hill, London. 
LB gery yee wanted at once for Midlands ; experienced 

man, for overhead high-tension transmission work. Must be 
thoroughly acquainted with latest practice.—Apply, stating full 
experience, age and salary required, to 3596, ELECTRICAL REVIEW. 
4, Ludgate Hill, London. 


RAUGHTSMAN.— Wanted, Draughtsman conversant with 
mechanical design of continuous and alternating current 
electrical machinery.—State age, salary required, &c., CHIEF 
DRAUGHTSMAN, Bruce Peebles & Co.. Ltd., Edinburgh. 3559 


RAUGHTSMAN wanted for industrial and colliery engineer- 
ing equipments.—State age, experience and salary, 3528, 
ELECTRICAL KEVIEW, 4, Ludgate Hill, London. 


RAUGHTSMEN and Improvers wanted for high and low- 
pressure switchboards, Manchester district.—State age, ex- 


A SSISTANT required with experience in tendering for machines 

and control gear. Midlands district.—State experience and 
salary required to 3575, ELECTRICAL REviEw, 4, Ludgate Hill, 
London. 


SSISTANT Shop Foreman wanted by London electrical switch- 


gear manufacturers.—Apply, stating age, =e. wages 
required, to 6360, ELECTRICAL REVIEW, 4, Ludgate , London. 


perience and wages required, 3525, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


aS. required for transformer work by large engin- 
d eering firm in the Midlands. Permanency to suitable men. 
—Apply, stating age, wages required and experience, to 3571, 
ELECTRICAL REVIEW, 4, Li Hill, London. 


(Continued on next page.) 
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SITUATIONS VACANT.— Continuea. 


SITUATIONS VACANT.—Continued. 


RAUGHTSMEN.—Permanent progressive positions offered to 

capable men with knowledge of cable accessories, junction 

boxes, fuseboards, street pillars, &c.; works near Liverpool.—State 

age, experience and salary required, 3376, ELECTRICAL REVIEW, 
Ludgate 


RAUGHTSMEN. required for large electrical works in Mid- 
D lands, preferably with practical and technical experience on 
instrument work, positions permanent and progressive. — Apply, 
stating age, full details of experience and salary required, to 3508, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMEN (several), at once, for telephone and electrical 
apparatus drawings; also Tool Draughtsmen ; good per- 
manent position for competent men.—Please state age, experience 
and salary required, to Box 208, Sells, Ltd., 168, Fleet oe 
EC. 4. 6 


RAUGHTSMEN, wanted immediately, two or three experienced 
mechanical Draughtamen, salary according to ability, plus 
war bonuses.—Apply JoHNsoNn & PHILLIPS, LTp., Charlton, S.E. 7 


3523 


RAUGHTSMEN.—Wanted, several good men for works in 

London district, with Switchgear experience.—Reply, giving 

full particulars, stating age and salary required, to 3561, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


RIVER Switchboard Attendant wanted for small D.c. three- 
wire station, with knowledge of batteries. Must. have held 

a similar position. Wages 114d. per hour, plus 12} %. Also Relief 
Stoker, must be used to B. and W. boilers, chain grate stokers, &c. ; 
wages 104d. per hour, plus 12} %.—Apply, with particulars, to 
KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING AND TRAC- 
rion Co, 6330 


YNAMO Testers, with previous experience, wanted for A.c. 

and p.c. machines for heavy output. Manchester district.— 

State age, experience and salary required, to 3490, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


LECTRICAL Estimator wanted, thoroughly reliable man, 
thoroughly conversant with A.c. and D.c. switchgear.—Apply 
& BouRNE, LTp., Castleton, near Manchester. 3419 


LECTRICAL (Scientific) Instruments. — Skilled Test-room 
Assistants required; preferably technically trained men 

with shop experience on high instruments.—PAUL ELEC- 
TRICAL LABORATORY, Fortis Green Road, Finchley, N, 2. 6141 


LECTRICAL ¥ Wirerten, several, wanted at once ‘for : London 
work. Used to all classes of lighting. power and bell 
work.—3593, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN wanted for maintenance of motors (D.c.), 
lighting, and telephones in large clothing factory.—Apply 
by letter, stating wages and experience, to Hart & Levy, LTD., 


LECTRICIANS wanted, permanent work at union rates to 
suitable men.—VERNON HI, Broadstairs, Kent. 6190 


NGINE Driver for Suction Gas Engines, one used to vertical 
engines preferred ; 56 hours at Is. 2d. per hour. Two shifts. 
~- ENGINEER, Electric Supply, Ammanford, Carmarthenshire. 3327 


)\NGINE Driver wanted. Used to reciprocating engines and 
turbines..Apply, with full particulars and ‘experience, age, 

and enclose copies of testimonials, to THE NORTHAMPTON ELECTRIC 
Licut & Power Co., Ltp., 25, Bridge Street, Northampton. 3537 


STIMATING Engineer required for a.c. motor and switch 
work.—State full particulars of experience, age, salary, to 
3608, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. th? 


STIMATOR required at once. Must be thoroughly capable. 
Preference to one accustomed to electrical engineers’ office 

and factory. Permanent progressive appointment for suitable 
man.—Writé, stating age, experience salary required, to Box 
201, Sells, Ltd., 168, Fleet Street, E.C. 4. 6363 


XPERIENCED Foreman or Forewoman required to take charge 
of flashing and mounting 7 carbon filaments.— 
9728, ELECTRICAL REviEw, 4, Ludgate Hill, London. 


|X PERIENCED Wiremen and Mates wanted.— ENGINEERING 
Works, Lrtp., 7 & 8, Great Winchester Street, 3520 


ITTER-Driver wanted nat a small electric supply station, ex- 

perienced in running and overhauling Diesel and suction gas 

engines.—State references, experience and wages, to 6345, ELEo- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


ITTERS and Turners wanted. Used to engine and general 
repair work.—Apply, with full particulars and experience, 

age, and enclose copies of testimonials, to THe NORTHAMPTON 
ELectric Ligut & Power Co., Lrp., 25, Bridge Street, 
Northampton. , 3536 


NSTRUMENTS.—Working Charge Hand or Foreman for com- 
— ammeters, voltmeters, &c. Good prospects for —_ 

man in this new department. —Apply, age, experience 
4, Ludgate Hill, London. 


wages required, 6391, ELECTRICAL 


OINTER-Wireman required for high and low-tension cables. 
Able to do plumbing. One with experience of car-wiring 
preferred. Wages £3 15s. for 56-hour week, inclusive of all 
bonuses to date.—Applications, with experience, when at liberty, 
and enclosing copies of testimonials, to RHonDDA TRAMwaAYs Co., 
Lrp., Porth, Glam. 6375 


ARGE dynamo firm, not in Manchester or the Midlands, re- 

4 quires immediately two Assistant Electrical Designers, one 

familiar with alternate current machines from 100/600 H.P., and 

the other familiar with direct current machines over the same 

range. No person without experience over the above range 

machines need apply.—State in confidence, experience and salary 
required, to 3436, ELEoTRICAL REviEw, 4, Ludgate Hill, London. 


ARGE firm of paper, bitumen and rubber cable manufacturers 
require some first-class Engineer Salesmen to operate in the 
British Isles, having headquarters at Newcastle, Glasgow, Ports- 
mouth and Cardiff oy gore te —Apply, in first instance, to 3540, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EADING firm of contractors require immediately capable man 

_4 with experience in electric accessories. Must have good 

knowledge of markets, and be responsible for maintaining stocks 

and issuing quotations ; experience in estimating for wiring con- 

tracts an advantage.-—State age, experience and salary, 3527, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


IFT Repair and Maintenance.— Wanted, immediately in London 
capable Electrical Engineers accustomed to this work.—3554, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


l ea-y Required for Dry Battery Factory ; must be expert 

in the manufacture of all kinds of dry batteries, good 
organiser and capable of dealing with large .output. — Apply, 
stating salary required and experience, 3576, ELECTRICAL REVIEW, 
4, Ludgate Hill 


ANAGER good organiser, 


interviewer and salesman ; experience in factory electrical . 


accessories an advantage.— Write, stating experience, age and salary 
required, to 6275, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ECHANIC, useful, wanted for few months. with knowledge 
of mineral water electrical machinery.—S. WRIGHT & Co.., 
Walkern, Herts. 6361 


wanted to assemble delicate moving-coil 

instruments.—Apply, stating full particulars of previous 
experience, to the CAMBRIDGE SCIENTIFIC INSTRUMENT Co., LTp., 
Cambridge. 3597 


ETER Reader accustomed to slots wanted at once.—Apply, 
stating age. with full particulars and copies of two recent 
references, to CHIEF ENGINEER, Electricity Works, Watford. Watford. 3598 


PEUMBER Tointer required by Electric Supply Undertaking in in 

the Midlands. Good E.H.T. jointer. Permanency.—Apply, 
stating age, experience and wages, to 3460, ELECTRICAL REVIEW, 
4, 4, Lodgate Hill, London. 


prsctica Man. wanted to repair Excello Flame Arc Lamps.— 
Apply by letter, stating age, nationality, wages required.— 
HowakD ELEcTRICAL Co., Ltp., Bathley Street, Nottingham. 6357 


UBLIC Lighting Attendant wanted immediately. — Apply, 
stating age and full particulars, together with copies of two 
recent references, to CHIEF ENGINEER, Electrical Works, Watford. 
__ 3599 


EQUIRED, capable = man, with good experience of all classes of 
M.F, and half-watt lamps, to take charge of Lamp Sales 
Department of Wholesale London House. None but those accus- 
tomed to handling large sales need apply.—Applications, strictly 
confidential, stating experience and wages required, to 3603, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
EQUIRED, for London district, Traveller, of good abdeus and 
) experience, to represent important London wholesale house 
whose range of supplies and specialities cover everything electrical. 
Remuneration, salary and commission. Applications will be 
treated in strict confidence.—Write, stating full particulars, to 
3604, ELECTRICAL REVIEW, 4, Ludgate Hill, London 


EQUIRED, Telephone Faultemen and Installers with intercom. 
experience. Good wages for good men. Permanency. 

Apply between 9 and 10 any morning to I. T. C., Lrp., 147 149, 

Great Portland Street, W., 1. 3397 


EQUIRED, Traveller, with experience, for London district, for 
wholesale house of electrical accessories and fittings.—3415, 
ELECTRICAL REVIEW, 4 Ludgate Hill, London. 


HIFT. Engineer required at large Londen El tio Power 
Station (certified by Government) on running of mechanical 

side of plant. Must be gkilled mechanic with experience of larze 
turbine units. Wages, including war advances, from £4 15s. to 
£5 5s, per week.—Reply, stating age and particulars of experience, 
to 6406, ELECTRICAL REviEw, 4, Ludgate Hill, London. 


(Continued on newt page.) 
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SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.—Continued. 


HIFT Engineer wanted, 3-wire D.c. station, with battery, 
Babcock & Wilcox boilers and turbine experience preferred.— 
Apply, stating qualifications, age and wages required. to MANAGING 
ENGINEER, Banbury & District Electric Supply Co., Ltd., Banbury. 
3579 


WITCHBOARD Attendant wanted for A.c. supply station, 
London district. Preference given to those with sound 
technical training and practice combined with steam experience. 
Wages £3 + 23s. 6d. + 125% per week.—Apply, with full par- 
ticulars, to RESIDENT ENGINEER, North Met. E. P. 8. Co., Brims- 
down, N. 6380 


WITCHBOARD Attendant wanted with experience in A.c., H.T. 
and D.c. supply.—Reply, with copies of testimonials, stating 

age and wages required, also experience, to the SHEERNESS AND 
District ELEctRIc Power & TRACTION Co., Lp. 3368 


WITCHGEAR Draughtsmen required by MEssks. JOHNSON AND 
PHILLIPs, Charlton. London; only thoroughly experienced 

men required. When applying please give full particulars, age and 
salary expected. 3526 


WITCHMAN wanted, accustomed to paralleling large E.H.T. 
3-phase sets.—State age, experience and salary required, to 
3487, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ELEPHONE Engineer required having good technical education 

and experience of telephone exchange equipments: good 

rospects and salary for qualified man.—Ntate full particulars to 
3577, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, first-class Armature Winders for London repair 
shop. Best rates paid.—3366, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 
ANTED for Insurance Company, estimating or Costs Clerk. 
Good experience of electrical repair work essential.—3555, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED for Power Company, Engineer-in-Charge, with E.H.T. 
three-phase experience and good mechanical training. 

Wages £3 10s. to £4 per week, inclusive of all bonuses.—Apply, 
giving all particulars, to 3590, ELECTRICAL REVIEW, 4, Ludgate 


Hill, London. 


WwW for Sales Counter of leading Wholesale Supply 

House in London, first-class Salesman with intimate know- 
ledge of accessories and electrical apparatus generally. Applicants’ 
communications treated in strictest confidence.—Write, stating 
experience and wages required, to 3602, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


J ANTED for steel works and blast furnace plant in Monmouth- 

shire, one Armature Winder accustomed to A.c. and p.c. 

repairs ; alsotwo Foremen Electricians to take 12 hours’ shift, night 

shift and day shift, week about. Only men of experience need 
apply.—3428, ELECTRICAL REVIEW, 4, Ludgate Hill, London, 


ANTED, Gentleman used to catalogue compilation and minor 
advertising work, by one of the leading firms in the 
electrical trade.—Write stating age, qualifications and experience 
in Similar work, together with commencing salary required, to 
3493, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EST Room Assistant wanted for testing Magazine Flame Arc 
Lamps and Searchlights.— Apply, stating age, wages. 
experience, &c., to JOHNSON & PHILLIPS, Lrp., Charlton, London, 
S.E. 7. 3592 


EST-Room Assistants wanted at once for high-class Instru- 

ment work. West of London. Competent men only.— 

Apply, stating age, salary, experience, 3607, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, a Designer for small Motors, &c., for electrical 

engineers’ works near London.—Full particulars as to 

experience and salary required, to 3574, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, an experienced Engineer, for estimating and design- 

ing country house installations (electric, gas); knowledge 

of fittings design, and experience in showroom preferred.—State 

experience, age, and salary expected, 3411, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. j 


ANTED by Electrical Contractors, an Engineer with experi- 

ence in the electrical equipment of mills and factories 

to work in Midland district. Staff appointment; accustomed to 

interviewing clients. — Apply, stating salary required, to 6374, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED by railway company, Shift Engineer, with some H.T. 
experience. Small central station, London. Salary, in- 
cluding all bonus awards, £3 10s. week.—Experience and when 
disengaged, to 3543, ELECTRICAL Review, 4, Ludgate Hill, London. 


ANTED, Charge Engineer, with experience with turbines, 

water tube boilers, and £E.H.T. 3-phase. Starting salary 

£3 10s. per week.—Apply, giving full particulars and enclosing 

copies of testimonials, to 3538, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, competent Electrical Engineer to take charge of 
electrical plant in large engineering factory in the Midlands. 
—Write, giving fullest particulars of experience and qualifications, 
salary required, &c., to Box 985, Willings, 125, Strand, W.C.2. 3424 


a Electrical and Mechanical Engineer, energetic 
expert and reliable, qualified by practical, personal ex- 
perience especially, to take charge of department installing electric 
light plant, gas and oil engines, turbines, pumps, dynamos, accu- 
mulators, electrical heating and cooking appliances for modern 
residences, hotels, convents, institutions and estates. To work hand 
in hand with sanitary, hydraulic and heating engineers in other 
departments in an old-established concern of contractors and mer- 
chants in Dublin, Ireland. To interview clients, travelling occa- 
sionally to inspect sites and residences, prepare estimates, obtain 
orders, and supervise work in progress. Apply in own handwriting, 
giving references, age, salary required, and full particulars. Replies 
will only be sent to apparently suitable candidates.—Box 950, care 
of Easons Advertising Agency, Dublin. 3580 


ANTED, Electrical Fitter and Wireman.—Apply, ABRAM 
LYLE & Sons, Lrp., Plaistow Wharf, Victoria Docks, E. 


hfe | Electrical Fitter, Wireman, and Winder.—Apply, 


' stating full particulars of experience, wages required. &c., 
to WILLIAM AsQuITH, LTD., Halifax. 


3568 

ANTED, experienced Driver, accustomed to steam turbines 
and vertical engines. Lancashire coast town. Hours 56 

week.—Apply, stating experience, age, &c., to 3454, ELEOTRICAL 
, 4, Ludgate Hill, London. 


ANTED immediately, several first-class Armature Winders ; 
must be used to heavy-class work.—Apply BURDETTE AND 
Co., Lrp., 7, Pocock Street, Blackfriars, 8.E. 3433 


ANTED, Improver in H.T.A.C.M.S., state age, wage, and 
experience. Experience in wiring necessary.— 


London. — 3578, ELEOTRIOCAL REyrEw, 4, Ludgate Hill, 
London. 


ANTED, Shift Engineer for 500-kw. Traction and Lighting 
station. Must be a capable and energetic man with good 
all-round mechanical experience of steam plant, also battery 
maintenance. Situation East Coast. Station buildings large and 
well ventilated.—Apply, stating wages required, also age, to 3515, 
ELECTRICAL REVIEW. 4, Ludgate Hill, London. 


IREMAN, good man, used to factory work.—RUSSsELL, Loates 
Lane. Watford. 6224 


IREMAN (lighting, power); also Smart Improvers.— 
Linpow, 87, Parkhurst Road, Holloway. ___ 6395 


TREMAN’S Mate wanted, North London district. Wages 
8d. per hour, plus bonuses.—8541, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


IREMEN wanted. Permanency. Waves on basis of £3 6s. 3d. 

per 50-hour week, including all bonuses.—Reply, stating 

age and experience, to NORTHAMPTON ELECTRIC LIGHT & POWER 
Co., Lrp., 25, Bridge Street, Northampton. 3606 


ORKS Manager or Works Foreman wanted for switchgear 
work, must be strict disciplinarian and used to competitive 
production.—Apply, giving fullest particulars of experience and 
salary required to 6420, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


OUNG men required, with some electrical experience, to train 

as Assistants at electric vehicle battery depot in London, and 

also as Assistant inspectors. Wages to commence £2 10s. per week. 

—Apply, stating age and experience, to 3416, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


SITUATIONS WANTED. 


Cheap d Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and RIcAL Review address count as seven words, 


BREWER’'S Chief Electrical and Mechanical Engineer desires 
change.—6240, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


CONSTRUCTIONAL Supervising Electrical Engineer desires 
to get into communication with firms desiring his services 
now or in the, near future. ‘en years’ experience of cable laying 
distribution work, ducts, solid, direct, &c., to 25,000 volts. Well up 
in power distribution for mills, steel works, &c., overhead trans- 
mission line erection, steel lattice poles, concrete, pine, &c., to 
10,000 volts. Record work done South America, Portugal, France. 
Five years for English company. Conversant Spanish, Portuguese, 
French, Busque. Used handling large contracts, men and money. 
Will go anywhere on five years’ agreement.—6367, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


(Continued on next page.) 
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SITUATIONS WANTED.—Continued. 


SITUATIONS WANTED.— Continued. 


TELEPHONE Engineer (age 39). with 25 years’ practical 
and technical experience of switchboards, inter-com- 
munications, alarms and relay work, all installation systems, in- 
clusive automatics and dictographs, good circuit designer, and quick 
faultaman ; seeks change as department foreman, or travelling 
representative, to advise, estimate or rectify installations, distance 
no object: Substantial references. State best * terms.—6382, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. ; 
THOROUGHLY capable electrical Engineer (33), disengaged, 
18 years’ practical experience, conversant with gas, oil supply 
plants, erection, contracting, good references, reliable, hard working, 
successful station manager.—6372, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 
CCESSORIES, cable, conduit, motors. Advertiser (38) seeks 
progressive berth, 14 years’ experience charge, sales, order, 
dispatch, practical and technical experience, nominal salary.—6332, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER, formerly managing engineer eminent London 

contractors, recently own business, 25 years’ wide varied 

practical experience, seeks responsible position.—6409, ELEOTRIOAL 
REvIEW, 4, Ludgate Hill, London. 


DVERTISER (military officer) seeks to get into touch with 

concerns desiring to fill positions of superior responsibility. 

15 years’ experience covering factory planning and problems, 

railway signals, lighting and power, millwrighting, refrigeration, 

cranes, lifts and hoisting appliances, maintenance. Immediate 
interview.—6325, ELECTRICAL REVIEW, 4, LudgateHill, London. 


(25) responsible and progressive position. 

Good general electrical experience. Speciality wireless 
apparatus and plant. Capable organiser ; accustomed to control 
of men and women.—6317, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


DVERTISER (29) desires post ; late Assistant Electrical 

Engineer H.M. Factory ; 11 years’ experience power house, 

test room, experimental, speciality instruments and small apparatus. 
—6144, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


N Engineer, college diploma, practical training, 14 years’ 

experience, electrical and mechanical, requires responsible 
post ; contract work or maintenance preferred.—_6301, ELECTRICAL 
REvIEW, 4, Ludgate Hill, London. 


A* Engineer Lieutenant, R.N. (temporary), desires post as Chief 

Assistant in Supply undertaking. Responsible experience 
with modern plant of all types and sizes. Age 27. £250,—6364, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


A™ Lamp Fitter ; preference for corporations ; thirteen years’ 
experience on all types of flames and open arcs.—6234, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


S Works Chief Electrician, or Assistant to Contractor. 
Thorough experience. Erection, upkeep, supervision, inter- 
viewing, knowledge estimating. Complete installations, factory, 
town and country house. Good references.—6282, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


A or Test Shop Assistant. Officer (21), 24 years in 
. charge wireless station, desires post with firm manufacturing 
wireless apparatus or electrical instruments. First-class certificate, 
radiotelegraphy. I.C.S. student; energetic, ambitious, trustworthy. 
Released one month after appointment. In or near London 
preferred.—6179, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


SSISTANT Engineer (41), 24 years’ experience large power 
and lighting installations, central stations, Diesel engines, 
telephone and lift installations, testing, workshop, office, com- 
mercial experience, control of men, initiative and business ability. 
6410, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London 


SSISTANT Shift Engineer (24), officer (ex service), energetic, 

trustworthy, experienced in 4.C. and D.c. machines, fitting 

and draughtsmanship ; held responsible position in three-phase, 

E.H.T. to D.C. sub-station, desires early engagement in similar 

position; Lancashire preferred. — 6416, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Bus of one of the largest houses in the country, desires re- 
= ya eye at liberty shortly, engineering, building, and 

er classes o material .—6336, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


C= Enginecr, good mechanical experience, A.C. and D.C., 
post.—6213, ELECTRICAL REVIEW, 4, Ludgate 


OMMERCIAL Engineer, at present with leading Scotch firm, 

- wishes responsible position. Organising ability combined 

with extensive practical and commercial experience in the applica- 

tion of electricity to industrial problems. Technical training ; 

good estimator, correspondent and interviewer. Interview Glasgow. 
—6258, ELECTRICAL Review, 4, Ludgate Hill, London. 


OMMERCIAL Engineer, with over twenty years’ practical and 

commercial experience, supervision, estimating, preparation 

of catalogues, general publicity and travelling, seeks opening with 

good firm manufacturing electric heaters, power applications or 

Switchgear, or as consumers’ engineer.—6362, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Engineers open for further work.—6237, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. ; 


ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DM ge Light, power, telephones, installations, or repairs. 
-4 Used modern factory equipment, take charge or otherwise. 
—294, ELEoTRIOAL REVIEW, 4, Ludgate Hill, London. 


i (electrical apparatus) shortly at liberty.—6393, 


LECTRICAL and Mechanical Engineer (aged 43), having bad 

over 20 years’ experience in the manufacture, lay-out, erec- 

tion and maintenance of power plants, accustomed to control large 

number of men, is now open for engagement.—6308, ELECTRICAL 

REVIEW, 4, Ludgate Hill, London. 

LECTRICAL and Mechanical Engineer desires appointment ; 

12 years’ experience in oil and gas-driven plant, power and 

lighting installations and maintenance ; commercial experience ; 

late Admiralty overseer; Londouw district or Southern counties 
preferred.—6302, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL and Mechanical Engineer (experienced) desires 
position as estimator, buyer, or technical assistant.—6394, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LEOCTRICAL and Mechanical Engineer, experienced (46), seeks 
situation. Country charge of plant, steam, gas, oil, Diesel 
engines. Late of a duke’s large up-to-date plant. Repairs, altera- 
tions, improvements.—6192, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


LECTRICAL and Mechanical Engineer, fully trained (with 

special knowledge of Diesel plants, used to handling men 

and all classes of electrical and mechanical machinery), seeks 

responsible post. — 6358, ELECTRICAL REviEw, 4, Ludgate Hill, 
London. 


LECTRICAL and Mechanical Engineer, H.T., three-phase, D.C’ 
and turbine experience. Held responsible position in large 
power house. At present engaged at munition works, will shortly 
be at liberty to take another post.—6212, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICAL Contractor's Foreman desires change; over 20 
years’ practical experience factory and private installations 

and maintenance A.C. and D.c. ; good references,—6161, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


Contractors’ Foreman (34) requires berth. Good 
experience installation and maintenance of light and power. 
‘a.c. and p.c. South preferred.—6418, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 
LECTRICAL Engineer, age 23, nine years’ shop and drawing 
office experience on A.C. and D.C. switchgear, desires position 
as Assistant in Sales or Estimating Office. Highest references ; 
state salary.—6407, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


J\LECTRICAL Engineer, aged 30, workshop, technical and 

'4 commercial training ; salesman; experienced in the design 
and invention of instruments ; knowledge of switchgear, machines 
and w/t. Three years’ commissioned flying service, electrical 
branch. Desires correspondence with a view to appointment. 
Address 8.W., Grosvenor House, Grosvenor Road, Weymouth, 6370 


j\LECTRICAL Engineer desires responsible appointment in con- 
K nection with electric lighting and power distribution, layout 
of installation, charge of power house, inspection of plant, Xc., 
control of staff ; economical working.—6261, EfecTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICAL Engineer, fully trained and experienced, seeks 
position in commercial dept. of electrical firm or electrical 
dept. of mechanical engineering firm, Willing to go abroad.— 6252, 
ELEoTRICAL REVIEW, 4, Ludgate Hill, London. 
LECTRICAL Engineer, shortly be demobilised, 15 years’ chief 
electrical engineer to large town. Previous consulting and 
contracting engineer. Good experience of power company’s supply 
systems, Government departments.6251, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 
LECTRICAL Engineer, university gtaduate, M.I.E.E., 23 years’ 
wide and varied practical and commercial experience gene- 
ration, distribution, industrial application and use electricity, 
desires responsible position with progressive manufacturer, con- 
tractor or consultant.—6233, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


LECTRICAL Engineer, 20 years’ experience ; good all-round 
erecting or maintenance of factory or institute. Good 
references.—F., 18, Penton Place, King's Cross Road. 6403 


LECTRICAL Engineer (28) having been through workshops, 

now engaged technical department leading firm, seeks position 

where this experience useful.— Particulars, 6351, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


(Continued on neat page.) 
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SITUATIONS WANTED.— Continued. 


SITUATIONS WANTED.— Continued. 


LECTRICAL Engineer (30), four years’ college, three years’ 

apprenticeship, power house and test, drawing office, switch- 

gear design. Prefer technical assistant to large undertaking or 

manager-designer of general electrical manufacturing shop.—6255, 
ELEoTRICAL REVIEW 4, Ludgate Hill, London. 


Engineer (31) desires engagement; 10 years’ 
experience, including production, test and technical repre- 
sentative.—6246, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer (34) desires appointment ; 15 years’ 

wide practical and technical experience contracting, commer- 

cial, supervision transmission lines and cables, control of labour. 

£350 per annum.—6260, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


ge mg Engineer (45), 20 years’ practical experience, 
steam, petrol, oil and suction gas power plants, accumulators, 
mains, installations, telephones, estimating and interviewing, at 
present charge five contracts (country), all obtained on own 
initiative, desires appointment where thorough business ability 
and zeal is appreciated.—6321, ELECTRICAL Review, 4, Li 
Hill, London. 
(age 35) wants berth. Thoroughly experienced, 
dynamos, motors, lighting, accumulators. Conversant with 
steam engines. Charge of plant preferred.—Brown, 601, Romford 
Road, Forest Gate. 6397 
LECTRICIAN, maintenance, lighting and power ; used to busy 
machine plant; good all-round hand.—6157, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN, practical mechanic, disengaged, requires charge 
country house electrical plant, own repairs, good references, 
6 years last job.—M. G., 2, Alexandra Road, Dagenham. (637 1 


LECTRICIAN requires permanancy, used to erection and main- 
tenance of factory and works plant.—6346, ELECTRICAL 


LECTRICIAN (28), seeks situation, London district ; 14 years’ 
experience A.C. and D.c. Maintenance or contracting.—6379, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN-Wireman desires permanency, installations: 
maintenance, or upkeep of plant, \c.—GLANVILL, 21, 
Cloudesley Street, Islington. N. 6399 


LECTRICIAN-Wireman, experienced, good reliable hand, late 
charge.—W., 113, Albert Street, N.W. 1. 6411 


LECTRICIANS (two), good, all branches.—G., 133, Lupus 
Street. S.W. 1. 6396 


NGINEER, electrical and mechanical, practical and technical 

experience, good organiser and controller of labour, possesses 
initiative, tact and business ability—35, de Crespigny Park, 8.E. 5. 
6172 


NGINEER, millwright, thoroughly reliable, been in charge of 
large works, doing own erecting, own repairs, both electrical 

and mechanical. Excellent testimonials. Age 36.—POWELL, 70, 
Standen Road, Wandsworth, S.W. 18. 6383 


) with 18 years’ experience, requires position as 
Representative, Lancashire and Yorkshire district preferred, 

as advertiser is well known there in connection with Electrical 

Apparatus.—6276, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Fitter (33), with power station and general 
mechanical experience, desires appointment abroad. Well 
educated ; used to control of labour.—KeEmp, 50, Robertson Road, 
Brisiol. 6398 


REMAN Assembler, with long and varied experience in 

electrical industry, seeks situation with large firm of 

manufacturing electricians, Expert on Switchboard and Controller 

references.—6280, ELECTRICAL REVIEW, 4, Ludgate 
; London. 


| perma (instrument Maker), nine years’ experience as such, 
Age 36, active, able to get production. —6131, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


VDIA.— Mechanical and Electrical Engineer, who speaks 
Hindustani fluently, requires responsible post. Holds first 
class B.O.T. Experience includes erecting and running plant, 


Ac. and D.C., D.O,, refrigerating. —6236, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ECHANICAL and Electrical Engineer, workshop and drawing 

office training, 16 years’ experience in constructional and 

maintenance of modern power station, desires change, similar work. 
—6151, ELEoTRICAL REVIEW, 4, Ludgate Hill, London. ’ 


-A.F. Officer (25), with good pre-war experience in electrical 
engineering, technical, drawing office, testing mains, and 
power station, desires to correspond with principals with a view 
to appointment. Interview can be arranged at any time.—6285, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


A hee Outside Erectors seek erection of plants on contract or 

otherwise, on gas, steam and mining ; wide experience both 
home and abroad.—H. A., 238, Peel Green Road, Patricroft, near 
Manchester. 


O Managers of up-to-date Electric Supply Undertakings.— 
Capable Staff Engineer wants post. £300.—6283, ExEc- 
TRICAL REVIEW, 4. Ludgate Hill, London. 
_ Managing Directors.—Advertiser, a thorough Commercial 
Electrical Engineer (technical), with enormous City experi- 
ence, dealing exclusively with War Office and Admiralty contracts, 
is open to engagement. Highest credentials, love of work and full of 
energy, gentlemanly in appearance and manners, fully conversant 
with business methods A to Z and knows precisely how to interview 
prospective clients. Army record, commissioned rank ; discharged ; 
limbs and brains left intact. Who will utilise to the best advan- 
tage _—6266, ELEoTRICAL REVIEW, 4, Ludgate Hill, London. 


IREMAN, used lighting, arcs, bells, screwed tubes,. desires 
permanency in London factory, where could gain experience 

motor repairs, maintenance.—6347, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


IREMAN’S Mate wants job, experienced, used screwed tube. 
’ H. M., 2, Sewardstone Road, Bethnal Green, E. 2. 6392 


ORKS Foreman (or Manager), 20 years’ practical experience 

in a.c. and D.c, motor control gear, switchboard, &c. 
Accustomed to up-to-date methods of production, tactful and capable 
organiser. Large Works experience.—6365, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ORKS Manager, with successful career, seeks similar position 

of trust with progressive company, manufacturing electrical 

accessories. Good organiser, sound pr@etical, and commercial 

knowledge ; experience in rate-fixing, estimating and control of 

male and female labour.—6292, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


OUTH (17), intelligent, seeks situation, Electrical Assistant.— 
MILLER, 69, Netherwood Road, W. 14. 6402 


PARTNERSHIPS. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Execrricat Revirw address count as seven words, 


LECTRICAL Engineer desires appointment as Manager or 
Managing-Director of an electrical engineering and con- 
tracting business; long and successful business experience in 
— capacity.—6373, ELECTRICAL REVIEW, 4, Ludgate Hill, 
nmdon. 


IRM of electrical engineers about to extend their contracting 
branch in London, wish to negociate with a gentleman who 

has an electrical business connection, on & commission or partner- 
ship basis. All office staff and expenses will be provided.—3404, 


(OAL REVIEW, 4, Ludgate Hill, London. 


IRM of Electrical Engineers in London about to extend their 

contracting branch, wish to negotiate with a gentleman 

who has an electrical business connection, on a commission or 

partnership basis. All office staff and expenses will be provided. 
—3404, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ENTLEMAN (35), with small capital, wishes to co 
with another, with view to opening repair business for small 
electric motors, apparatus, &c., or an installation contracting 
business. London or Provinces. At present serving with H.M. 
Forces.—6281, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED for Provinces, practical man as partner in well- 
established manufacturing and factoring business of 
electrical and motor accessories. Good opportunity for right man. 
Capital required from £500 to £800,—6412, ELEoTRIOCAL REVIEW, 
4, Ludgate Hill, London. 


AGENCIES. 


Ch prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per 


Word (minimum Is.), 
Number and Exzcrsicat Review address count as seven words. 


FIRM of Engineers having office in an important chambers 

in a South Wales seaport town, with extensive connection, 
would like to Represent Manufacturer of Electrical and Mechanical 
Specialities. —6356, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER, 20 years’ experience, wishes to represent Manu- 
facturers of Electrical Accessories, Cables, Glassware, &c., for 
London and district.—Apply Davis, 11, Sun Street, E.C.2. 3478 


DVERTISER, 20 years’ experience, with live connection 
amongst best-class electrical houses, wishes to take up 
Agencies for London and district for French and English Electrical 
Fittings.—Apply Davis, 11, Sun Street, E.O. 2. 3472 


( Gontinued on next page.) 
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AGENCIES.— Continued. 


AGENCIES.—Continued. 


Aree 22 years’ experience, wishes to take up Agencies 

for Yorkshire, Lancashire and North of England, for Acces- 
sories, wires, cables, motors, switchgear, fittings, carbons, con- 
duits, bells, heating and cooking, miners’ electric lamps, and 
engineering supplies. Particulars, 6189, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


GENCIES wanted for all classes of Electrical Goods. First- 
claas ‘connections.—3486, ELECTRICAL Review, 4, Ludgate 
Hill, London. 
A“ a for Tyne, Tees and Wear area, for post-v war activities. 
An Electrical Engineer, of 20 years’ standing, is prepa#ed to 
act as Representative of single firm of manufacturers, or would 
work agencies for C.M.A. firm, generators, motors, transformers, 
&c., for reputed manufacturers of these articles.— 6263, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


GENT wanted in all large towns for wooden handles, &c 
and all classes of turning work in wood and Vegetable Ivory 
suitable for electrical trades.—JoneEs, Lrp., 13, All Saints’ Street, 
Birmingham. 6419 


A; required for all parts of the country to handle goods 
of a firm manufacturing Resistance Apparatus.—Apply in 
firat -_ “tans terms and ground covered, to 6191, 

Ludgate Hill, London. 


GENTS wanted for few districts on commission basis for 

British electric lamps, ordinary type ; also miners and motor 

car bulbs. Very remunerative. Only applicants likely to do large 

— entertained.—6341, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon, 


GENTS wanted in the following towns and districts for a 
well-known firm of Lift and Crane Makers: Aberdeen, 
Bristol, Plymouth, Cardiff, Hanley, Nottingham, Sheffield, Leeds, 
Harrogate, Newcastle, Hull, Belfast, Brighton, Portsmouth, 
Grimsby, Bournemouth, Manchester, Lowestoft, Folkestone, Wey- 
mouth, Torquay, Iifracomve, Basingstoke, Winchester, Margate, 
Colchester, Ipswich, Bath, Hastings, Derby, Eastbourne, Tunbridge 
Wells, Reading, Southampton, Bradford, Scarborough ; also in 
— and France.—6274, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


USTRALIA.—The advertiser, Australian by birth, at present 
occupying a responsible position as engineering sales manager 

in this country, is desirous of returning to Australia as represen- 
tative of some first-class concerns, which are desirous of opening 
up or extending their business there. He has a thorough know- 
ledge of the country and has extensive business connections. 
Highest testimonials and references.—Correspondence invited with 
Cc. N., c/o J. W. Vickers & Co., Ltd., 5, Nicholas Lane, E.C.4. 6349 


ELGIUM.— Electrical engineer (Belgian discharged soldier), 
good technical and practical training, 10 years’ experience 

in electrical installations in Belgium, France, England, going back 
to Belgium shortly, would like to hear of British firms desirous 
to start business or agencies there—A. COLLUMBIEN, 2, Woodlands 
Road, Cheetham Hill, Manchester. 6354 


ABLE Agency, Yorkshire district. Wanted by C.M.A. member, 
Agent for Rubber Cables.— 3601, ELEoTRICAL REVIEW, 
4, Ludgate Hill, London. 


OMMERCIAL and Practical Electrical Engineer, with valuable 
connection in Lancashire and Yorkshire, offices and stores in 
central position, Manchester, open to consider Agencies of high- 
grade Electrical Supplies for manufacturers.—6401, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineers, with offices in Manchester, are desirous 
of representing manufacturers of all types of electrical 
goods. —6344, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Goods (Export).—Electrical Engineer (French), 

10 years with important company in Paris, wishes to repre- 

sent first-class English house desirous of extending in France.— 
L. Lop1, 17, Rue Peligot, Enghien, near Paris. 6203 


IRM of merchants and agents in Glasgow, with valuable con- 

nection throughout Scotland, are open to consider agencies 

for high grade electrical material.—6132, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ENTLEMAN, shortly returning to Belgium, desires Agency for 

Pocket Flash Lamps and Sundries; also small electrical 

appliances ; good pre-war connection in the line.—6378, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LASGOW Electrical Firm is desirous of representing manu- 

facturers of Electrical Specialities, Labour-saving Tools, &c. 

Excellent showroom, storage accommodation and connection.— 
6200, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


APAN.—Will representatives of Japanese Manufactures, par- 

ticularly accessories and cables, communicate with Advertiser 

with a view to business ’—6390, ELECTRICAL REVIEW, 4, Ludgate 
London. 


OCAL Agents wanted in every town to represent the Cleveland 
Metal Co., Ltd., Bridge Works, Stockton-on-Tees, makers of 
White's Patent Controller Fingers, and Controller Fingers and 
Segments for all types of Controllers. 5 oe omg basis only.— 
6231, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Sg Syer & Co., Ltd., 295, Gray’s Inn Road, London, 
are open to represent manufacturers of Motors, Switchgear 


and Electrical Fittings generally, 3367 . 


ANCHESTER Electrical Firm, with good show and store 
rooms, require Agencies for Motors, Dynamos, Switchgear 

and Conduit. First-class connections.—3485, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


\7 EW Zealand firm, established connection, representative now 
pt in England, will consider Agency proposals from makers of 
Accumulators, Motor Control Gear, and Telephone Apparatus.— 
6417, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LD-established electrical firm, with offices and stores in London, 

are open for agencies. Good connection among engineers, 

architects, builders and householders.—3553, ELECTRICAL REVIEW, 
4, Ludgate Hull, London. 


VERSEAS and Home Trade.— Wanted at once live Agencies for 

a well-known make of Secondary Batteries, all types and 

sizes from 1°5 ampere hours to 500 ampere hours ; also Travellers to 

take up and thoroughly work the South and South-West of England. 
—6359, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EPRESENTATIVE for Lift and Hoist Engineers required in 

London, Liverpool, Birmingham, Bristol and other large 

towns. Electrical contractors suitable —3557, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Souk Agents required in large towns for patent apparatus con- 

verting any make of hand lift or crane to power by utilising 
existing gearing without alteration. Many already in use. Firms 
applying must be able to supply and fix the necessary electrical 
equipment and erect the patent Deplaro, which will be supplied on 
satisfactory terms.—PICKERING Hoist Co., Parliament Mansions, 
Victoria Street, London, 8.W. 1. 3405 


O Electrical Manufacturers.—Representarive (Electrical En- 
gineer). good connection in Lancashire and Yorkshire, requires 
speciality lines or agencies, lamps, flash lamps, A.C. or D.C. equip- 
ment, accessories. New ground worked. Expenses and commission. 
—6369, ELECTRICAL REviEw, 4, Ludgate Hill, London. 


FOR SALE. 


EVERAL }-#.?P., totally-enclosed, 100-volt, 1500 and 2000 revs., 
new D.C, Motors. 

Several {-H.P. and 1-H.P., 200/240-volt, new D.c. Motors, with 
pulleys and starters. 

Several 2}-H.P. and 3-H.P., 460/480-volt, D.c. Motors, with pulleys 
and starters. 

One 25-H.P., 500-volt, 1180 revs., shunt-wound, pte 
Motor, with pulley and semi-enclosed starter, 1/20 H.P. 
980 revs. 

Two 5-H.P., 200/240-volt, 1350 revs., shunt-wound, protected-type, 
D.c. Motors, with pulleys and starter ; also one 10-H.P., do., 50 
revs.. enclosed-ventilated, fan-cooled Motor, complete. 

6-H.P., 100-volt, D.c. Motor, with pulley and starter, in good running 
order, price £34, f.o.r. London. 

8-H.P. 380-volt, single-phase Motor, slip-ring type, with enclosed 
gears at 130 revs., complete with starter. 

One 2-H.P. 346-volt, 50-cycle, 3-phase, slip-ring Motor, 950 revs., 
with pulley and starter. 

One 12, 74, 6 and two 3-H.P. 200-volt, 50-cycle, single-phase slip- 
ring Brooks Mootors, with pulleys, and enclosed Ellison's 
starter, fitted with no-volt and over-load releases. 

Several 25-H.P., 480-volt, p.c. Motors, by Siemens, General Electric 
Co., and Lancashire Dynamo & Motor Co., at low speeds, with 
pulleys and starters ; also several 7}, 10 and 12-H.P. machines. 


C. J. FERGUSON & SONS, 
_ 54, Chiswell Street, E.C. 1. 3544 


FOR SALE. 


9 = Belliss-E.C.C. Set, comprising Belliss high-speed, 
5 3-crank, compound engine, direct-coupled to E.C.C. 
generator, 440/460 volta, D.c., 560 amps., 380 R.P.M., with Korting 
ejector compound, also spare armature. Can be seen running by 

appointment.—Bury ELECTRICAL PLANT Co., LTp., Pheenix Street, 
Bury. 2746 


4 -H.P., p.c., 440/500 v., tll ae gear, silent pinion ; complete 
0 with starting panel, D.c. starter, switch fuses and meter. 
30-H.P. Interpole Machine, D.c., 440 v., complete with D.a. 
starter and switch. Immediate delivery guaranteed. 
“ROBUST MACHINERY,” 
62, Bradford Street, Walsall. 3313 


a ( Continued on next page.) 
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FOR SALE.— Continued. 


FOR SALE.—Continued. 


MACHINERY FOR SALE. 

Ne 2 Direct-acting Steam-driven Air Compressor, 

a 16" x 16 x 18”, by the Ingersol Sargeant Drill Co, 

Direet-acting Air Compressor, by the Ingersol 
Sargeant Drill Co., 12’’ x 12" x 12”, 

14" Hoti. Air Compressor, by the Chicago Pneumatic Tool 
Company. 

25-KWw. Steam Generating Set, two crank Compound 
Engines direct coupled to 2-pole dynamo, 100 volts, 

250 amps., 450 revs. 

6'5-Kw. Steam-driven Generating Set, by Robey & Co., 
direct coupled to 2-pole dynamo, 130 volts, 50 amps., 
350 revs. 

Compound-wound Bi-polar Dynamo, by Scott Mountain, 
220 volts, 450 amps., 550 revs. 

Hydraulic Cement Flag-making Plant. by H. Berry & Co., 
with intensifier. 

Direct-acting Pump, 16’ x 9’ x 10’, brass fitted with 
5’’ suction, 4’ delivery, by Guild & Garrison, U.S.A. 

Compound Smith Vale Duplex Pump, 8” and 12’ steam 
cyls., 12’ water cyl., 10” stroke, brass fitted with 
12” suction, 8” delivery. 
ATALOGUE of Stock MACHINERY. 2-3000 LOTS. 

Free on Application, Inspection invited. 

THOS. W. WARD, LTD., ALBION WORKS, 

Tel. : “‘ Forward, Sheffield.” SHEFFIELD. 


R. H. LONGBOTHAM & CO., LTD., WAKEFIELD, 
and at Milburn House, Newcastle-on-Tyne, 


Tel : { 44 Wakefield, Telegrams : 
867 Newcastle, Wakefield.” 


FOR SALE. 


te Parsons Steam Turbo, 1500 kw., 2-phase, 2000 volts, 
50 periods. Complete with condensing plant. 

One Willans-Parsons Steam Turbo Set, 1200 Kw., with 
Alternator, 1200 R.P.M., 200 lbs. to sq. in., 11,000 volts, 
three-phase, complete with exciter, also condensing 
plant, air, and circulating water pumps, &c. 

One 500-KW. triple-expansion Set. engine by Browett and 
Lindley, H.P. cyl. 17$”, 25", L.p. 35” x 14” stroke. 
Single-phase Alternator, by British Westinghouse Co., 
2100 volts, complete with exciter, &c. 

One 225-Kw. Generating Set, engine tandem comp. type, 
300 H.P., with Corliss Valve Gear, &c., B.T.H. Generator, 
500 volts, compound wound. 

One Surface Condenser, by J. & H. McLaren, capacity 
3000 cls, per hour, with circulating pump. 

Two Exciters, 180 volts, 80/100 amps., 200 R.P.M. 5277 


MACHINERY, &c., FOR SALE. 


hr Sale, Generator or Motor, 110-volt, 164 amps. D.c., 950 R.P.M., 
three-bearing machine. 

1, 5, 10, 15, 18, 25 and 30 HLP., p.c., 220 v. and 440 v. 

2 2, 3,5 5, 10, 15, 25, 30, 35-H.P., A.c., 2 and 3-phase, 220 and 440 v., 
Starting and Switchgear. 

Four miles 1/18, five miles 3/22, 3/20, 7/20, 7/18, 7/14, 7/16, 19/16, 
37/16. Association and Non- Association, 600 meg. 

p.p. and T.p. Switch Fuses, 15 to 200 amp. Fuse Boards, 
10/20 amp. per way. Iron-clad, Home Office Pattern, 4 to 12 way. 

Immediate delivery and all guaranteed. In stock for inspection. 
Your enquiries please. 


“ROBUST MACHINERY,” 
62, Bradford Street, Walsall. 


3563 
MOTORS FOR SALE OR HIRE. 
One 12 H.P., 200 v., D.c. Two 10 HLP., 110 v., D.c 

» 2 200 v., 50 per., A.c 
One 3 480 400 

” 8 i) 440 ” ” 8 ” 400 Lh ” 


All machines are in good condition and complete with starters 
and pulleys. 


*Phone : H. RYAN, 
Avenue 7090, 121, Middlesex Street, London, E.1. 6300 


MACHINERY FOR SALE. 


HREE 3-H.P. and 5-H.pP. 400- alt, 3-phase, 50 cycles ; new 
machines ; without certificate. 
YORKSHIRE ELECTRIC WIRING & MOTOR CO., LTD.. 
4, Lady's Bridge, 
Sheffield. 353 


MACHINERY FOR SALE. 


DC, 


Volts. R.P.M. Windings. 


30 400/440 


27 460/480 950 ,, 
20 440/460 750 ,, 


” ” 

20 440/460 1250 _,, ee E.C.C. Tot. en., pipe vent. 
15 230 800, Royce Bros. __Encl’s'd, v'ntilat’d. 
13 400/420 1000 Shunt wo’nd. Mather&Platt. Totally enclosed. 
12 @00/220 950 ,, Cutting Bros. Encl’s'd, v'ntilat‘d. 


Morors, 
Makers. 


850 Shunt intple. Royce Bros, 


Brush Elec. 
Bruce Peebles 


Encl’s ‘av v ‘ntilat’ 


” ” 


10 420 1000 ,, Electromotors. 


’ ’ ” ” 

10 400/440 750 Shunt intple. - Totally enclosed. 
9} 400/460 750 ,, E.C.C. 
8 230 480 Royce Bros. __Encl’s‘d, v’ntilat’d. 
8 440 950 Shunt wo nd. Gen. Elec. Co. Tot. en., reversing. 
74 440 Siemens Bros. Encl’s’d, v'ntilat’d. 
74 230 880 Totally enclosed. 
5 230 sso, Encl’s'd, v’ntilat'd. 
5 440/460 1200, Cutting Bros. 
4 (400 1150/1835,, Gen. Elec, Co. 

A.C. Morors. 
u.P. Volts. r.p.M. Periods. Phase. Makers. Type. 


30 400 750 50 Three, Clayton Motors. Encl’s’d vntilat’d. 


12 420 960 50 pa Gen. Elec. Co. 

10 440 950 50 a Brook & Co. Tot. en., pipe vent. 
5 420 1450 50 “ Wright & Wood. Encl’s ‘dv “ntilat’d, 
3 420 1450 50 “ ” ” ” ” 

GENERATORS. 


17 KW., 230 volts, 1200 k.P.M., shunt wound, Holmes & Co., makers, 
enclosed, ventilated type. 
300 watt, 160 volts, 1250 k.P.M., shunt wound. 


YARNALL & CO., 
Cornwall Street Ironworks, 
Openshaw, Manchester, 3259 


GENERATING SETS FOR SALE. 


WO 500-Kw. Belliss & Morcom-Bruce Peebles, 


500 volts, D.c. 

One 150-Kw. Belliss & Morcom-Bruce Peebles, 
500 volts, D.c. 

One 500-kw. Browett, Lindley-Bruce Peebles, 
500 volts, D.c. 


One 150-Kw. Belliss & Morcom-Silvertown, 
220 volts, D.c. 
Two 178-Kw. Scott & Mountain’s, 220 volts, D.c. 
For particulars, apply, 
ROBERT WALKER, 
2, Oswald Street, 
Glasgow. 3503 


FOR IMMEDIATE SALE. 


TPVHREE a.c. Generating Sets, comprising compound double- 

acting high-speed Engines (“Sentinel”), 220 B.H.P. each, 
coupled direct to 150-kw. Generators (Westinghouse), 440 volts, 
25 periods, three-phase. 

Two D.c. Generating Sets ; compound, double-acting high-speed 
Engines (“Sentinel”), 45 B.H.P., coupled direct to 30-Kw. Generators 
(Westinghouse), volts 250. 

Four Durr Water-tube Boilers, 1614 sq. ft. H.s. each ; working 
Press 120 lbs. per sq. in. 

One Main Switchboard and Accessories, c. 

All in good order. 

For further particulars, apply to Wm. D. HamILTon, Consulting 
Engineer, 59, Bath Street, Glasgow. 3239 


ELECTRICAL PLANT FOR SALE. 


NE 300-Kw., 220/250-volt Generating Set, comprising “‘ Howden” 
enclosed compound engine, coupled to compound interpole 
Generator. 

One 500-KW., 220/250-volt Generating Set, comprising “ Belliss " 
enclosed compound engine coupled to compound-wound Generator, 
and complete with condensing plant. 

One 450-Kw., 500-volt Set, as above, with or without condensing 


plant. 
THE PHENIX ELECTRICAL CO., 
32—36, Broomielaw, 
Glasgow. 2429 


ACHINES always available for Sale or hire. 
ARMATURES and FIELD COILS 
rewound or repaired without delay. 
*Phone : MACDONALD, SYER & CO., LTD., 
5773 Holborn. 295, Gray’s Inn Road, W.C. 1. 8485 


(Continued on next page.) 
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FOR SALE.—-Continued. 


FOR SALE.—Continued. 


MACHINERY FOR SALE. 


TURBOS AND GENERATING SETS, 

0 00%: Turbo-Generator, A.E.G., 500 volts, 50-period, 
l 3-phase, complete with two switch panels, surface 
condenser, electrically-driven air and circulating pumps, together 
with the piping and a quantity of new spare parts. The whole 
practically equal to new and ready for {mmediate despatch at 
Liverpool. 

500-KW. Parsons Steam Turbo, 460/500 volts, D.c., in perfect con- 
dition, and complete with condensing plant. 

Also 256, 200, 185, 160, 120 and 48-kw. Belliss Generating Sets, 
460/500 volts and 220 volts, D.c. 

One 200-Kw. Allen-Holmes-Clayton, 500-volt, 50-period, 3-phase. 

Motors. 

One Crompton, 150 H.P., 25 periods, 3-phase, slip-ring. 

One Westinghouse, 14 H.P., 350/400 volts, 50 periods, 3-phase, 
slip-ring, 940 revs. 

One Phoenix, 290 H.P., 460 volts, D.c., 400 revs., three bearings, 

All the above are ready for immediate despatch. 
Apply FRANK GILMAN, 9, Westfield Road, Birmingham. 


Telegrams : Telephone : 
“ Rotherwood, Birmingham.” 1081 Edgbaston, 2128 


GAS ELECTRIC PLANT. 


R Sale, the following Gas Electric Plant, which is being 
superseded for a more extensive supply :— 


One practically new Mond Gas Producer, 1200 8.H.P. continuously, 
for supplying Mond gas for driving gas engines, and supplying gas 
for furnaces, complete with Coal Handling Plant, Available now. 


Three 105-Kw. Hindley 5-cylinder vertical Gas Engines. direct 
coupled to 500-volt D.c, Generator. Available now. 


Two 180-Kw. do. do., in process of manufacture. 
One 35-Kw. do. do., just delivered. 


Two 205-B.H.P., 500-volt Motors, 290 revs., suitable for direct 
coupling to Compressors. 


One compound-wound Generator, 310 amps., 240 volts, 540 R.P.M. 
One compound-wound Generator, 128. amps., 250 volts, 900 R.P.M. 


For further information apply to Messrs. TeLFORD, GRIER AND 
Mackay, Ltp., 16, Carrick Street, Glasgow. 3190 


FOR SALE. 


12a DYNAMO, 750 amps., two Commutators, 

1150 revs. Almost new. Makers: Canning & Co. 

140-volt Dynamo, 50 amps., 1030 revs! Makers: Green- 
woud & Batley. 

Transformer, 3-phase, 500 to 220 volts, 50 periods ; output, 
15 K.V.A. continuously. Secondary pressure can be 
changed easily to 110 volts. Makers: Ferranti. 

Alternating Motor Starter, large size. Makers: Erskine, 
Heap & Co. 

55 yards double-wire armoured, 19/16 three-core Cable, 
Association ; 2500 megohm grade. 


Particulars from— 
JAMES NEILL, LTD., 
1, College Place North, 


Belfast. 
5811 


NE Generating Set Comprising :— 

“Howden” Enclosed Compound Engine for 150 lbs. steam 
pressure, direct-coupled to compound interpole generator, having 
an output of 300 Kw. at 240 volts, 375 r.p.m. ; built in 1910, and in 
first-class order. 


Specification and print on request. 
THE PHENIX ELECTRICAL CO., 
32—36, Broomielaw, Glasgow. 1943 


MOTORS FOR SALE. 
NE 4-.p., 110/120 volts ; five 4-H.P., 220/230 volts; all D.c. 
motors, shunt. New machines, without certificate. 
YORKSHIRE ELECTRIC WIRING & MOTOR CO., LTD., 
4, Lady’s Bridge, 
Sheffield. 3534 


MACHINERY, &c., FOR SALE. 


Delivery from Stock, 


110 VoLtTs. 
One 30°5-kw. Comp. Dynamo, 850 R.P.M. 
One 1/6-H.P. Motor, 1440 R.P.M. 
D.C., 220/250 Vouts. 


One 28°5-Kw. Comp. Dynamo, 740 revs. 
One 1/20-H.P. Shunt Motor, 1800 R.P.M. 


One 1/7-H.P. 

Two }-H.P. 1600, 
Four }-H.P. 1600, 
Four 1-H.P. ,, 
Nine 2-H.P. 1300, 
Five 3-H.P. 1200 .,, 
Three 12}-H.P. ,, » ae w 
One 15-H.P. ” ” 950 ” 
Two 20-H.P, 700, 
One 20-H.p. Comp. __,, 800 ,, 
One 29-H.P. Shunt 
One 30-H.P.* ,, we 
Two 35-H.P. 870 
Two 35-H.P. 580 
One 41-H.P. 1050 
One 45-H.P. 


A.C., 400/440 50 CycLEs. 
One }-H.P. Slip Ring, 700 R.P.M. 
Six 1-H.p. Squirrel Cage, 700/1400 R.P.M. 


One 1}-H.P. 1420, 
One 1}-H.P. 1400, 
Seven 2-H.P. » 1400/1440 

One 3-H.P. 90 
One 4-H.P. 1400, 
One 5-H.P. 1430_——=», 
One 8-H.P. 1440 


400/440 VoLTs, 25 CycLEs. 
One 4-H.P. Squirrel Cage, 715 R.P.M. 
D.C., 440/500 Vours. 
One 1-H.P. Shunt Motor, 1750 R.P.M. 


One 2-H.P. 2000 

One 2-H.P. 1400 

One 4-H.P. 1100_——,, 

Two 5-H.P. 1000/1275, 

One 8-H.P. 1030, 

One 10-H.P. » 820/960 ., variable speed. 
One 10-H.P. 1060 _ ,, 

One 12-H.P. Series. 

Five 12-H.p. Shunt ,, 820/1030 __,, 

Three 12}-H.P. ,, 1200/1270, 

Nine 14-H.P. __,, 820/980 

One 15-H.P. 1100 

One 25-H.P. 1175 

Two 25-H.P. ,, 880/1000 

One 30-H.P. 500/1000 ,, variable speed. 
One 35-H.P. 1000S, 

One 38°5-H.P. ,, 7 « 

One 40-H.P. Comp. wound 600 ,, with H.D. start- 

ing panel. 

One 40-H.P. Shunt Motor, 900 ,, 

One 43}-H.P. ,, 675, 

All Motors supplied wfthout certificates at Reduced Prices. 
STARTERS. 


300/350 a.c. and D.C, Double and Single Automatic Oil- 
immersed, and Star Delta. 
SWITCHGEAR. 

Ironclad Switches, from 10/500 amps. Totally enclosed, Mining 
Pillars to 550 volts for Firey Mines, Watt-hour and Unit 
Meters, large Assortment at voltages to suit customers; Fuse 
Boards, &c., &c. 

MoToR AND SHAFTING PULLEY. 
A large assortment of Wood C.I. and Split Pulleys for 
Shafting to 60’’. 


T. M. COLQUHOUN & CO., 


37, Canning Street, Glasgow, E. 
Telegrams : ‘“Commutator, Glasgow.” 3514 


l 9 5 500-volt, 650-R.P.M., Crompton Interpolar Generator, 

belt-driven from Robey single-cylinder Engine, 16” x 30" 

link govenor. Both in exellent condition, replacing with larger unit. 

200-Kw., 500-volt, 375-R.P.m. Crompton Interpolar Generator, 

rope-driven from 2-cylinder Engine, Pickering governor. Both in 
good condition. Sets can be inspected by appointment. 

All enquiries to be addressed to— 

W. WALTER HUGHES & ASSOCIATES, 

12, Cambrian Place, Swansea. 3511 


(Continued on next page.) 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


MACHINERY FOR SALE. 


250-Kw. Belliss-E.C.C, Set, 460 v., p.c. 
225-Kw. Willans-Siemens Set, 410 v., D.c, 
75-Kw. E.C.C. Machine, 110 v., D.c. 
Electric Sinking Pump, 20 H.P., 220 v., D.C. 
30-H.P. Laurence-Scott Motor, series wound, 460 v., D.C. 
20-Kw. Machine, 205 v., D.c. : 
Motor-Generator Set, 230 v., 30 amps., to 55/80 v., D.c. 
31-H.P, Siemens §8.C, Motor, 500 v., 3-phase, 50 cycles, 

1,450 R.P.M. 
600-H.P, E.C.C, Motor, 2,000 v., 2-phase, 50-period, 730 revs. 
450-K.v.A, Generator, 110 v., single-phase, 25 cycles, 

730 R.P.M. 
D.c. and A.c. Starters. 
Ammeters, Cable. 

BURY ELECTRICAL PLANT CO., LTD., 
Monitor Works, 
Bury. 


Grams : “ Electric Bury.” *Phone : 676 Bury. 3394 


MOTORS FOR SALE. 


Two 70-H.P., 220 p.c., Laurence, Scott, 620 R.P.M. 


One 50-H.P., ,, wa 
One 30-H.P., ,, 
One 25-H.P., 700 
One 20-H.P., ., ,, B.EP. 800, 
With pulleys and rails, and equal to new. 
R. WALKER, 
2, Oswald Street, 
Glasgow. 3451 
FOR SALE. 


NE Armature, new, never used, suitable for 1,500-Kw. generator 
at 220 volts, D.c., by Clarke, Chapman & Co. 
One complete set of Field Coils for 9-Kw. generator, compound 
wound, 100 volts, D.c., by Clarke, Chapman X Co. 
Four 18-hour and eight 12-hour a.c. Union Electric Excello 
Arc Lamps. 
One D.c, Excello Arc Lamp. All in good condition. 


Offers to Z. T. 200, c/o 8. Deacon & Co., 
7, Leadenhall Street, E.C. 3. 6386 


GAS ENGINE FOR SALE. 


CROSSLEY “ N E” (12 maximum 8.#.P.) electric lighting type 

Gas Engine, fitted with single heavy flywheel and supported 

by outside bearing, complete with tank and all accessories. Just 

been removed from a mansion ; guaranteed in first class and perfect 
condition throughout. Price, f.o.r. Bristol, £97 10s. 


COOK, 
5, Elton Road, 
Bishopston, Bristol. 
*Phone 757. Telegrams : “ Exhaust,” Bristol. 3569 
For 


NE 1.8.P. Siemens pD.c. Motor and Starter, 230 volts. 
One 1-H.P. Langdon-Davies, 200 volts, 50 cycles, single-phase. 
One 13-H.P. ditto. 
One Mather & Platt Generator, 110/120 volts, 240 amps., E. switch 
and reg. (cheap). 
Six 150-amp. M. Lister Circuit Breakers. 
Three 300-amp. ditto. 


YORKSHIRE ELECTRIC WIRING & MOTOR CO., LTD., 
4, Lady’s Bridge, 
Sheffield. 3535 


R SALE, one 1050-kw. L.P. Oerlikon Turbo-Generator, 1500 
R.P.M., 6000-volt, 3-phase, 50 periods. Turbine designed for 
use with exhaust steam at atmospheric pressure. Generator, 
asynchronous type. Contraflo Surface Condenser, 3350 sq. ft., by 
Richardsons, Westgarth & Uo., with Edwards air pump and cir- 
culating pump. The plant is in first-class running order, and can 
be seen at work at any time by appointment. 
For full particulars apply to the CENTRAL ELECTRIO SUPPLY 
Co., Lrp., Grove Road, St. John’s Wood, N.W. 6348 


_— and Dynamos, new and second-hand, large number for 
sale, all guaranteed. 
THE VICTORIA ELECTRIC PLANT CO., 
Spenser Street, Westminster. 33 


ELECTRIC PLANT. 


AGNIFICENT 500-.P. Horizontal Tandem Gas Engine, 


together with 350-kw. Alternator, by G.E.C., 230 volts, 
three-phase. Price £2,500. Set will be sold separately if desired. 

One 300-Kw. Alternator, by the Westinghouse Co., 2400 volts, 
Price £600, 

One 250-kw. Belt or Rope-driven Multipolar Generator, by 
B.T.H. Co., 500 volts, D.c., compound wound ; a very fine machine. 
Price £575. 

One 100-H.P. Belt or Rope-driven Multipolar Generator or Motor, 
by Parker, 230 volts, D.c., compound-wound. Price £250. 

Six 25-H.P. Traction Motors, series wound, 500 volts, by G.E.C. 
Price £75 each, 

One 8-H.P. Series-wound Motor, 500 volts. Price £30. 

One 6-H.P, Series-wound Motor, 230 volts. Price £25. 


JOHN F. WAKE, Engineer, Darlington. 3145 


NEW MOTORS AND GEAR. 


1 2, 5, 8, 10, 15, 20, 25, 30 HLP., A.c., 2 and 3-phase ; also D.c., 

220 v., and 440 v., complete with Starting and Switch Gear. 
Lighting and Power Home Office Distribution Fuse Boards. Cable 
1/18 to 37/16 C.M.A. and non-Association, 600 megh. Immediate 
delivery. Guaranteed 18 months. 


“ROBUST MACHINERY,” 62, Bradford Street, Walsall. 3314 


LAMPHOLDERS, DELCOBLAST, &c. 


R Sale at reasonable prices, from stock, Lamp- 
holders, Switches, Cables, Delcoblast Lamp Obscurer, 
&e., &e, 


DAVIS, 11, Sun Street, E.C. 2. 2780 


TORCHES, &c., FOR SALE. 


ORCHES with Bulbs, Flash Lamp Cases, at 
exceptional low prices. 
W. F. CO., LTD., 
23/27, Commercial Street, London, E. 1. 3329 


CUNNINGHAM’S REGISTER. 


REGISTER OF MOTORS, &c., for sale and wanted. 
No charge is made. 
Send particulars of YOUR NEEDS (as a buyer or seller). 
171, Edgware Road, 
London, W. 2. 


*Phone : Padd, 5173. 


CUNNINGHAM, LIMITED. 
MALL Motors and up to 300 H.P. 
rewound and repaired. 


171, Edgware Road, 


free. 
"Phone : “5173 Padd.” London, W. 2. 


FLEXIBLE. 
R Sale, 130 gross 14/36s S.V. Workshop Flexible. 
96 gross 14/36s S.V. Cotton Flexible. 
At 24s. per gross yards strictly net cash. 
Free on rail. Packing at cost. 


3444, ELEoTRICAL REVIEW, 4, Ludgate Hill, London, E.C. 4. 


MOTORS FOR SALE OR HIRE. 

OTORS ready for immediate delivery: 15 H.P., 220 v., 900 
R.P.M.; 10-8.P. Wright & Wood, 220 v., 900 R.P.M.; 9-H.P. 
Crompton, 440 v., 1050 R.P.M.; 8-H.P. Woolnough, 220 v., 1100 
R.P.M.; 7-H.P. Crompton, 440 v., 900 R.P.M. ; 5-H.P., 220 v., 1000 R.P.M.; 
5-H.P. B.T.H., 200 v., 1500 R.P.M.; and many smaller. Also three 
2-pole Generators and 14 a.c. Motors.—E. P. ALLAM & Oo., 107/ 109, 
Gray’s Inn Road, W.C.1. Holborn 1280. “ Epaltrical, London.” 3166 


ARC LAMP GLOBES. 
70 only, round, opalescent, 16” deep x 174" dia., with 9” & 3” openings. 
16 14” 


” ” ” 4 ” x 154” ” ” &4" 
35° ,, conical,clear, 133”,, x11” , 11" &2" 
57 ” pear, 214” ” x 153” ” ” 8 
10 round, ” 13” » 15” ” ” 7” &4" ” 


Various small Globes. Various Shades (large & small). What offers ’ 
T. M. CotquHoun & Co., 37, Canning Street, Glasgow. 3562 


4 FOR SALE. 


30,000 ft. s.c. welded. 
300 doz. 4’’ s.c. Holders. 
2,000 Pocket Lamp Cases. 


B. B., Fulwood House, 
High Holborn, W.C.1. 3585 


(Continued on next page.) 
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FOR SAL.E.—Continued. 


HE GUARDIANS of the Parish of St. Mary, Islington, have 
‘for sale one H.P. Steam Piston Ring, size 123°; x § ; one H.P. 
Gland and Springs complete ; one L.P. Gland and Springs complete, 
for Willans three-crank compound } engine No. 2972—130 B.H.P., 
in new condition as received from the makers ; also two Cyrometers 
for dynamos (maker Bailey), range 0-600 R.P.M., complete.—Goods 
may be inspected on application to, and offers to be sent to— 


THE STEWARD, St. Mary, Islington, Infirmary, 
Highgate Hill, N. 19. 3532 


TOOLS 
For quick delivery. 


WEST BROS., 
6, Sinclair Gardens, 
W. 14. 6337 


Advertisements relating and specified 


Articles are thts ob tue of Gas Per Word 
(minimum I1s.), 


TRADE RATES ON APPLICATION. 
Bor Number and E.ecrrica, Revisw address count as seven words. 


ATTERY Charging Dynamo for Sale, 70 amps.,.150/100 volts, 
600 &.P.M., shunt wound, ball bearings, E.C.C. make, new.— 
3582, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ARBON Lamps, large stock, 10 to 300 volts, Bayonet Screw 
and Concentric Caps, various candle powers. State require- 
ments.— HUDDLESTON, 72, Finsbury Pavement, London, EC. 2. 6184 


.C. MOTOR-Generator, 220 volts, } H.P. to 25 volts 15 amps. 
Good condition and running order. Price £15.—PARsons, 
King Edward Street, Hull. 3423 


.C. MOTOR-Generators, 460 v. to 70 v., 80 a.; ditto, 70 v..70 a. ; 
ditto, 230 v. to 50 v., 50 a. D.c. Motors, 230 v., 3 EP, 

£22 10s.; 14 H.P., £16 10s.; H.P., £12 10s.; 4 £9. Dynamo, 
100 v., 100 a., £40. }-H.P., 200 v., 100-cycle s.p. Motor, £8 15s. 
—‘ ELECTRICAL,” 5, Osborne Terrace, Gosforth, Newcastle-on-Tyne. 
6415 


.C. Motors 110 v., 3/25 H.P. ; 230 v., 3/40 H.P. ; 460 v., 3/150 

p.c. Starters, to 150 H.P., shunt regulators, any size, 

good delivery. Panels, Voltmeters, Ammeters,—6413, ELECTRICAL 
REviEw, 4, Ludgate Hill, London. 


Ds Motors for sale, 150, 180, 220 and 500-H.P. 
; All modern slow speed machines.—_THE PHG@NIX ELECTRICAL 
Co.. 32/36, Broomielaw Glasgow. 3380 


220-volt, 15-H.P., 930 R.P.M. Verity’s shunt- 
wound interpole Motor; first class condition —MIDLAND 
DyNAMO Cog Lrp., Foundry Lane, Leicester. 6342 


YNAMO, heavy, by Paterson & Cooper, 105 v., 30 a., shunt- 
wound, open type ; commutator as new. Reliable machine. 

Good condition. F.o.r., £25.—RussEx, Stoke Road, Aylesbury, 
6408 


YNAMOS, 3000, 1500, 1000 and 750 amperes at 6 volts; also 
smaller sizes. Apply for lists.—CANNING & Co., Electro- 
Platers Engineers, Birmingham. 7769 


=a Light Plant, Crossley Gas Engine, 16 4.P., Holmes 
_ Dynamo, 8 KW., 100/140 volts, in good working order and 
condition. {Price £75. Will sell separately.—ENGINEER, Electricity 
Works, North Camp, Farnborough, Hants. 6376 


LECTRIC Plant for Sale.—100-kw. Generating Set: High- 
speed Vertical Compound Engine, 11" and 16” x 10°, by 
Browett, Lindley, coupled direct to D.c. Laurence Scott Generator, 
460 volts, 220 amps., 400 R.P.M. ; equal tonew. 16-Kw. Generating 
Set : Inverted Vertical Engine, 74" x 6’, coupled direct to D.c. 
Generator, 100 volts, 160 amps., 500 R.P.M.. by Cromptons.—R. H. 

PATTERSON & Co., Lrp., Forth Street Works, Newcastlc-on-Tyne. 
3591 


LECTRIC Vehicles.—Five three-wheel Vans; want over- 


hauling. Ch to clear.—J. Hyams, 11, Glengall Terrace 
Old Kent Read, 6265 


VERSHED’S Ohmmeter and Generator, 200 
little used, in perfect condition. £12,—6350, 


volts; very 
REviEw, 4, Ludgate Hill, London. 


XHAUST Steam Turbine Generating Set, direct coupled to 
Dynamo, 200 Kw., 440/500 volts, D.c. ; 
motor-driven circulating and air pumps, switch panels, and steam 
and exhaust piping ; forming a complete plant; low price. One 
200-Kw. Steam Generating Set, for immediate sale ; Willans-Mather 
and Platt, 220 or 440 volts ; perfect working condition.—JENNINGS, 
West Walls, Newcastle-on-Tyne. 3560 


R Sale, Browett-Lindley 110-kw. Generating Set, 460/500 . 

volt p.c. In first-class ordw.—SHEBRNESS AND DISTRICT 

ELEctRIC POWER AND TRACTION LTD., ‘Sheerness East, 

342 

R Sale, complete power installation, comprising :—Two 

400-KW., 500-volt, 50-period, 3-phase Turbo-Alternators, with 

Exciters, Switchboard, Condensing Plant. motor-driven Pumps, 

and high-pressure Lancashire Boilers, &c., Plant can be seen under 

steam by appointment.—3471, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ee Sale, Electric Lighting Plant, Siemens dynamo, 31 amperes, 

100/150 volts, pulley, rails, charging switchboard, 58 E.P.S. 
cella, 180 ampere-hours. Splendid condition. Inspection invited.— 
3432, ELECTRICAL REViEw, 4, Ludgate Hill, London. 


R Sale, Electric Motor, 26-H.P. Westinghouse, shunt wound, 

500 v., starter, panel, meters, splendid order. — Address, 
“Motor.” Wm. Porteous & Co., Glasgow. 6385 
OR Sale, Generating Set, composed of 65-H.P. gas engine, com- 
pressed air starter, coupled direct to 40-Kw., 6-pole machine ; 
perfect order ; as new ; 250 volts. Also 10’ centre, 12’ gap bed 
8.8. & S.C. Lathe, with change wheels and 4-jaw chuck.— 
Gero. DEAN, Stockton Brook, Stoke-on-Trent. 6339 


OR Sale, Motor-Generator by the G.E.C., 500 volts, 225 amps., 
with two series-wound boosters; 110 volts, 400 amps. 650 
R.P.M.— WILLIAMS & Sons, 37, Queen Victoria St, London. 3482 
R Sale, Motor-Generator, by Westinghouse, 500 volts, Motor 
coupled to 110-volt, 300-ampere, compound-wound Generator, 


suitable for welding or as battery booster.—The PHa:nix ELk&c- 
TRICAL Co., 32/36, Broomielaw, Glasgow. 3588 
R Sale, new Diesel Engine, direct coupled to 375-kw. 440-volt, 


D.C. generator, and complete with all’ fittings and spares.— 
3472, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


R Sale, two Lancashire Boilers, 30’ x 8’ 6,’’ insured at 160 lbs., 

complete with Economisers and Superheaters; three 300-H.P., 
Alley and MacLellan Engines and Generators, 440 volts; one 
200-H.P. ditto ; one 90-H.P, ditto, Switchboard to suit same, all in 
splendid order. Will dismantle and put on trucks.—6290, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


R Sale, two Vertical Self-acting Milling Machines, by Hulse ; 
34” dia. spindle, with revolving table. Delivery from stock. 
—WILLIAMs & Sons, 37, Queen Victoria Street, London. 3480 


R Sale, two 200-Kw. Bel'iss-Siemens Steam Alternators.—For 
particulars apply to the MANAGER, Electricity Works, Mill 
Street, Ayr. 3331 


R Sale, two 250-8.H.P. siip-ring type Motors, 3000 volts, 
50 periods, 3-phase, 600 &.P.M., with pulleys and brush 
lifting and short circuiting device and sliderails; two 100-B.H.P. 
slip-ring type Motors, 220 volts, 42 to 50 periods, single-phase, 810 
to 950 R.P.M. with pulleys, starters and sliderails.—BRITTAIN'S 
Exectric Moror Co., 110, Cannon Street, London, E.C. 3564 


R Sale, Westinghouse p.c. Motor-Generator, 264 motor, 500 v., 
direct coupled on bedplate to 17°5-Kw., 250-v. generator, 
marble switchboards, starter, regulators, meters, cables, as new.— 
Address “ GENERATOR,’ Wm. Porteous & Co., Glasgow. 6384 


R Sale, 10-ton Electric “ Goliath” Drane, 36 ft. span, also 
5-ton, three-motor Overhead Travelling Crane, 38} ft. span, 
with 220-volt, p.c. Motors.—T#r PHuenix ELECTRICAL Co., 32/36, 
Broomielaw, Glasgow. 3379 


R Sale, 30-ELP., D.c., 440-volt Motor, 680 R.P.M. Nearly new. 
Can be seen running.—Apply, E. T. MackKRILL & Sons, 
Aylesbury. 3517 


R Sale, 68-KW., direct coupled, Steam Set, 500 volts, ditto 140 
volts.—WILLIAMS & Sons, 37, Queen Victoria Street, London. 
3484 


R Sale, 75 and 110-Kw. 220/240-volt. Multipolar-Generators, 
also several Motors to suit, 7} to 18 H.P.—THE PHG@NIX 
ELECTRICAL Co.. 32/36, Broomielaw, Glasgow. 3378 


R Sale, 105-volt, 200-amp., 800 k.p.mM. Crompton Generator, 

complete ; 2-pole Shunt Dynamo, Parker, 140 volts, 40 amps., 
1,200 RB.P.M., with pulley and spare Armature ; 7}-B.H.P., 460-volt. 
Crompton Motor with pulley and rails; 2-B.H.P., 200-volt, single- 
phase, 50 cycles, 1,400 r.P.m. Motor.—3509, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


R Sale, 110-Kw. direct coupled Steam Generating Set, Siemens 
type dynamo, 220 volts, immediate delivery.—WILLIAMS AND 
Sons, 37, Queen Victoria St., London. 3483 


R Sale, 200 H.P. 3-phase motor, 50 cycles, 500 volts, with bed- 
plate, pulley, resistance and controller. Would exchange for 
suitable totally enclosed motor.—G. & T. EARLE (1912), Lrp., 
Wilmington, Hull. 3463 


R Sale, 210-H.P. Motor, 460 volts, 425 R.P.M., with interpoles. 
130-H.P. ditto, 500 volts, 650 R.P.M. Prompt delivery.— 
WILLIAMs & Sons, 37, Queen Victoria Street, London. 3481 


(Continued on next page.) 
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FOR SALE.— Continued. 


R Sale, 250-H.P., 500-volt, 50-period, 3-phase Motor, complete 
with starting gear.—3473, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


OR Sale, 1000-Kw., 500-volt, D.c. and 


aries, new 1912, and in first-class condition.—_THE PHaNIX 
ELECTRICAL Co., 32/36, Broomielaw, Glasgow. 3587 


\_ENERATING Set comprising 12 N.H.P. Loco. type Boiler 
with feed water heater; Duplex Steam Pump, 12 N.H.P. 

Compound Steam Engine by Davey, Paxman & Co., coupled direct 

to 200-volt, D.c. ; Generator by the Lancashire Dynamo and Motor 


Co., speed 130 R.P.M., 6-pole type... STANLEY ENGINEERING Co., 
Bath. 


G ENERATING Set. 22-Kw.. 220 volts, Brotherwood, B.T.H.’ 
lbs. pressure.—MARTINS, 320, Witton Road, Birmingham’ 
6377 


ENERATORS, 50 v., 80 a.: 60 v., 50a.: 135 v., 60a.; 4 v., 
2000 a.; 110 v., 25 a.; 110 v., 200 a.; 110 v., 400 a.; 135 v., 
200 a.: 75 v.,200 a.; 135 v.,30a.; 250 v.,90 a.; 25 v.,25a.; 66 v., 
35 a.; 110 v., 70 a.; 200 v.,45 a.; 230 v., 30a.; 110 a.; 50v., 
12a.; 25 v., 6 a.; 100 v., 60 a: 110 v., 110 a.; 220 v., 100 a: 
70 v., 25a.; 135 v., 40 a.; 60 v., 120a.; 60 v., 12a.; 6 v., 50a; 
6 v., 100 a. ; 75 v., 130a. ; 220 v., 15 a.—6414, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


NSTRUMENTS for Sale. One w. Thorn- 
ton & Co., St. Mary’s Street, Manchester ; one Watkin Aneroid, 

by J. & J. Hicks, Hatton Garden, London ; one Thermostat 0/350, 
in leather case, by Stanley, St. Turnstile St., Holborn, W.C,; one 
Medical magneto-electric machine, in case ; one very good Medical 


Induction Coil, with battery, all enclosed in teak case; one P.O. ° 


Shunt, 0, 1/9, 1/99, 1/999 ; one Evershed Testing Set, comprising 
120-vol. Generator, 72 revs., 1,300 ohms, Ohmmeter 0-inf., both en- 
closed in felt-lined wood box, with carrying handle ; one d’Arsonval 
Galvanometer ; one Photometric Set ; one Pantagraph, by Schmal- 
ealder, 82, Strand, London ; one Condenser, 1/3 microfarad ; one 
Wheatstone Bridge, 4,000 ohms. One Voltmeter, reading to 4 volts ; 
one Ammeter, reading to 12 amps, ; one Ammeter, reading to 4 
amps. ; one Galvanometer ; all in leather cases with sling straps. 
One combined Ammeter and Voltmeter, reading to 100 a. 120 v., 
in wood case, with handle; one small 24’ diameter Cell- Tester, 
8 volts, with contact pieces. 6333, ELECTRICAL REVIEW. 4, 
Ludgate Hill, London. 


AMPS. —108 pm Excello” and 100 “ 
shine”), 46 volts each, 10 amps.; will burn 4 in series 220 

or 230 volts direct current ; suitable resistances ; in good condition. 
—Apply, WORKMAN, CLARK & Co., L1TD., Belfast. 6249 


ISTER-BRUSTON Automatic Lighting Set, 57 volts, 14 amps. 


—For further particulars, apply TURNBULL, Cogan House, 
Penarth, Glamorgan. 6335 


OTOR for Sale, 28-H.P., 530 volts, 500 revs., 4-pole interpole, 
oil starter switch and coupling. As new.— 6389, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


l ae -H.P., 440-volt, Shunt Protected Westinghouse Motor ; speed 
500. Also 19-H.P. ditto —DrumMoND & Co., Middles- 


brough. 6329 
 @-KW., 700-amp. Welding Dynamo, multipolar, belt-driven 
3) type, complete with spare armature..-DRUMMOND & Co., 
Middlesbrough. 6328 
l 5O*: D.c. Generator, multipolar ty; , 500 volts, with 

rope pulley ; splendid condition.— ry H. Garpam 
AND o., ‘Lrp., Staines. 2952 


1 90"; six-pole D.c. Motor, by Ernest Scott & - Mountain, 


500 volts, arranged for rope drive.—HABryY H. GaRDAM 
AND Co., LTD., Staines. 2827 


9 5 1 yew Steam Set, comprising Belliss engine, direct coupled 
to Silvertown dynamo, 500 volts, p.c. Available for 
prompt delivery Harry H. Garpam & Co., LTD., Staines. 3435 


BUSINESSES FOR SALE AND WANTED. 


Cheap prepaid Advertisements are incerted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the in pion of two, if ordered and prepaid with fitst insertion, 

Somber and ExecrricaL Review address count as seven words, 


EXCELLENT BUSINESS FOR POST WAR. 


R Sale, Holborn, Small Workshop, with Power, Electric 
Light, Gas, containing 11 New Machines and variety of 
Tools, all new, specially to make small Electrical Brass Work 
and accurate pieces. Moderate Price. Write for appointment— 
L. P., 40, Alexandra Road, 
Swiss Cottage, London, N.W. 6. 6338 


ARTICLES WANTED. 


TOCKS of Cable, Bell and Lighting Accessories, Lamps, Xc., 
purchased for cash. Large and small quantities. 


Dunedin House, 
Basinghall Avenue, E.C. 4. 2675 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). 
Box Number and Exvecrricat Review address count as seven words, 


CCUMULATORS wanted for refining purposes. Obsolete 
Generating Sets, Dynamos, Motors, and all kinds of 
Machinery. Scrap Cable, Arc Lamps, Meters, Metal Residues, and 
Scrap Metals of every description purchased for prompt cash, town 
or country.—Apply A. Brown & Sons, 142, Lower Clapton Road, 
London,N.E. Telephone: Dalston, 555, Telegrams : Secondhand, 
Lowclap, London. Established 1860. 4358 


FFERS wanted for 3000-volt Meter, with potential Trans- 
former ; also Ammeter,. 0 to 100, with current transformer. 
Almost new.—6257, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NE rewound 7-H.P. Newton Motor Shunt. starter, rails ; one 
28-H.P., one 12-H.P., one8-H.P. Motors, 110 volts, starters, rails, 
shunt and compound ; one 110-volt, 73-amp., one 110-volt, 170-amp., 
one 100-volt, 100-amp., one 100-volt, 25-amp., Generators, rails, 
four-pole compound ; one 109-H.P., 220-volt, one 7-H.P., 220-volt 
Motors, interpole, rails; one 60-H.P. 230-volt, ditto. All machines 
guaranteed in first-class working order. Any machine sent on 
approval, 3586, ELECTRICAL REVIEW. 4, Ludgate Hill, London. 


NE Westinghouse D.c. Motor, 220/250 volts, 35 KWw., one spare 
armature ; one ditto, 220 volts, 10 B.H.P. one Electric 
Motor, D.c., series wound, 5 B.H.P.—COE, 66, Broad Street Avenue, 
London, E.C. 2. 3558 


NE 2-H.P. Mawdsley’s Motor, 230-volt, revs. 1350, complete 
with pulley, starter and bedplate. —Apply HARRY ROGERs, 
Electrical Engineer, Warrington. 3386 


TORAGE Batteries for Sale. One Chloride traction battery 
\ comprising 250 33-plate cells in teak boxes ; also; lighting 
battery of 280 17-plate glass cells. All in perfect condition. 
THE PHENIX ELECTRICAL Co., 32/36, Broomielaw, Glasgow. 3611 


HE Electrician,” 21 volumes, for sale, dating 1884 to 1894 ; 
also “ Engineering,” seven volumes, dating 1887 to 1890. 
All bound and in good condition. What offers ’—6326, ELECTRICAL 
REVIEW, 4, Ludgate | Hill, London. 


NUMBER of Brown & Sharpe No. 0 Automatic Screw 
Machines required. Must be in good condition.—3507, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NY Obsolete Electrical Plant, Machinery, Dynamos, Motors, 
Accumulators, Arc Lamps, Meters, Old Cable, Iron and Metals 
wanted for cash.—JoHN Hyams, 11, Glengall Terrace, Old Kent 
Road, 8. E. 16. 6264 


1 CASH Prices given for Electric Cable, Flexible Wire, 
Electrical Accessories, &c.—Apply DAvis, 11, Sun 
EC. 2. 14 


NSULATION Testing Set wanted, minimum 10 megohms, 500 
voits testing pressure. Any good make. A good price will be 
given for an instrument,in good condition.—ZENITH MANUFAC- 
TURING Co., Zenith Works, Villiers Road, Willesden Green, ero 
63 
IGHTING Accessories and Lamp Tops.—6334, ELECTRICAL 
REVIEW, 4, Ludgat Hill, London. 


EW or Second-hand Tubing and Fittings wanted.—WALLACE, 
58, High Street, Bloomsbury. 2307 


NE Fellows Gear Shaper. preferably the No. 6 machine. Must 
be in first-class condition.—3392, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


NE small charging dynamo, open, protected, shunt wound. 

pulley 24 x 2, slide rails, 10 volts, 10 amps., 1,200 B.P.M., 

with regulator. New or second-hand. State price, \c.—6324, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RANSFORMER, 220 to 109 volts. in splendid condition, £3,— 
Apply Hoag, 344, Furness Road, Harlesden, N.W. 10. 6368 


YPEWRITER.—No. 7 Standard Remington (invisible). Perfect 
working order ; very little used. £18.—6278, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


6 -H.P., 500-volt, D.c., compound Motor, 900 k.P.M., for sale, 
complete with starter, £40. Also 100 B.H.P., 480 v., D.c.— 
6405, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ba 150-Kw. Oil-cooled Transformer, 3-phase, 50 cycles, 6600 

volts primary, 400 volts secondary, with 5 per cent.tappings. 
One 350-amp. T.P. Oil Switch, with two overload and one no-volt 
release, 400 volts,—3570, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


LATINUM, in any form and quantity, purchased at highest 
prices by. Dersy & Co., Lrp., 44, Clerkenwell Road, London. 


Continued on next page. 
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ARTICLES WANTED.—Continued. 


MISCELLANEOUS —(Con/inued. 


LATINUM Scrap purchased in large or. small quantities. 
Highest market value given.—Before selling elsewhere call 

or post to the old and reliable firm, THe Depér, 156, Charing 
Cross Road, London. Established 1850. 6353 


UANTITY of Flexible Lighting Strip, roof, in good 
condition.—Particulars to HARRIS, 178, High Road, Kilburn, 
N.W. 6. 6284 


EQUIRED immediately, Geverating Set, paraffin engine and 

dynamo, direct coupled, 3 to 4 Kw., 100/140 volts, in first- 

class order. Give full particulars.—3583, ELECTRICAL REVIEW, 
1, Ludgate Hill, London. 


ECOND-Hand Steam Dynamo wanted, 200 volts, direct by about 
150 amperes. to work on pressure not exceeding 80 pounds.— 
Write R. C. L., c/o Streets, 30, Cornhill, E.C. 3. 3605 


MANUFACTURES REQUIRED. 

IRM of repute, completing large Government con- 

tracts for munitions of high degree of accuracy, 
have Surplus Productive Power available for large 
quantities of electrical or other apparatus, metal articles 
or parts, and will be pleased to correspond with firms 
requiring same to be manufactured on a cost basis. 


3359, ELECTRICAL REVIEW, 


4, Ludgate Hill, 
. London, E.C, 4. 


URFACE Condensing Plant wanted, capacity about 400 sq. ft., 
cooling surface.—Price, &c., WILLIAMS & Sons, 37, Queen 
Victoria Street, London. 3584 


" wo Lanes. Boilers, 30’ x 8’ for 100 Ib. pressure ; also vertical 
12’ x 4’ or 15’ x 6’ with pulleys, for 100 lb. pressure.— 
Gro. DEAN, Stockton Brook, Stoke-on-Trent. 6340 


ANTED, a few 400-volt, 50-cycle, 3-phase Motors, preferably 
slip-ring type, 5 to 35 H.P.—8133, ELEOTRICAL REVIEW, 


4, Ludgate Hill, London. 


ws. direct-coupled Set, about 50/75 Kw., 220 or 440 
volts, D.c., preferably the latter. Full details and price 

must accompany offer.—2828, ELECTRICAL REVIEW, 4, 

Hill, London. 


ANTED, Electric Cooking and Heating Apparatus, Kettles, 

Irons, Vacuum Cleaners, all voltages. Also Electric Bells, 

Lamps and Arc Lamp Carbons, and {all classes of Accessories and 

Flexibles. — Fullest particulars to 6048, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, Generating Sets, all sizes, Boilers, Accumulators, 
Dynamos, &c., for export: also Scrap Cable and Metals, 
Complete plants purchased.— WILLIAMS & Sons 37, Queen Victoria 
Street, London. Telephone: 3938 City. 7000 


ANTED, new or good second-hand 110-volt p.c. Compound 
Wound Generator, 30 H.P.; approximately 1000 R.P.M.., 
belt-driven.—3510, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Wastep New or Second-hand Accumulators for small 25-volt 
supply, 100 to 120 amp.-hours continuous discharge.— 
TADCASTER ELEcTRICITY Co., Kirkgate, Tadcaster. ’ 6400 


\ \ JANTED, particulars and lowest price of 25 and 50-volt 
plant, cémplete with battery.._MorRIson, 24, Birley Street, 
Blackpool. e 3556 
y ANTED, quantity of Cable, 7/14 to 37/14.—6243, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


\ ANTED, several large Motors, 100 to 150 u.P., 460 volts, D.c. 
—6244, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


\ ANTED, 24-Kw., direct-coupled Set. Engine to run on 
paraftin.—E. T. MACKRILL & Sons, Aylesbuty. 3531 


ANTED, 220-volt Dynamo, about 60 Kw. and Gas Engine.— 
6242, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


HEWLETT & BLONDEAU, LTD., 
Omnia Works, Leagrave, Beds, 


a to obtain the manufacture of specialities in their 

Engineering Works. which have been recently constructed 
on the most modern principles. well-equipped with a large number 
of new Machine Tools, with Hardening and Annealing Furnaces, 
Welding, Presswork, Tubework, and Sheet Metal Plant, up-to-date 
Woodworking Department. Every attention will be paid to any 
proposals received. . 

3504, ELECTRICAL REviEw, 4, Ludgate Hill, London, E.C. 4. 


CONDUIT COUPLING. 


LECTRICAL Manufacturers, Naval Architects, &c., interested 
in a new metallic Conduit Coupling, which will cost much 
less than existing devices, requires no screwing tools during instal- 
lation, will effect a considerable saving in labour, and is thoroughly 
waterproof. 
SWARREN, LIMITED, Electrical Engineers, 
25/54, Theobald’s Road, London, W.C. 

Will be pleased to enter into negotiations on mutual terms on a 

royalty basis with all interested parties. No Premium Required. 
6404 


PAINTING CONTRACTS. 


IRM completing large contracts, now open for further large 
work, Engineering Works, Bridges, Hazardous Work, &c., any 
part of United Kingdom. 
For full particulars write to— 


6229, ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C. 4. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Execrricat Review address count as seven words, 


N established Electrical House is desiro.s of" meeting with 

firms equipped and manufacturing on a very large scale all 

kinds of Electric Motors, from 1-50th—1-H.P.; also Fans, Must 

be experienced and already engaged in this class of work.--Reply, 

giving fullest particulars, extent of production, catalogues, prices, 

best discounts and deliveries, to 6352, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


are buyers of all descriptions of Scrap Iron, Steel, Brass 
Copper and other metals and residues, Rubber, Gutta, &c. 
All classes obsolete plant, machinery, &c., Building Materials, 
Timber, &. Works, Collieries, Manufactories, Buildings, Railways, 
Bridges, Viaducts, &c., of all kinds for dismantling.—JoHN JAcK- 
son & Co., Lrp., Balmoral Street, Scotstoun, Glasgow. 6135 


WORKSHOPS, PREMISES AND SITES 
TO LET OR WANTED. 


FACTORIES OR ENGINEERING WORKS WANTED. 
With or without Plant and Machinery. 
ARTICULARS to LEoPoLp FaRMER & Sons, Factory Specialists, 


Surveyors and Auctioneers, 46, Gresham Street, Bank, E.C. 2, 
and 61, High Road, Kilburn, N.W. 6. 3375 


MISCELLANEOUS. 


KILLED Workmanship. Motors loaned during 
repairs if required. - 
E. P. ALLAM & CO., 
107, Gray’s Inn Road, W.C. 1. 
Holborn : 1280. “ Epaltrical, London.” 6139 


NY description of Electrical Work required ; power, lighting, 
‘phones, piece or contract ; special terms to trade and builders. 
—* ELECTRICIANS,” 95, Chatsworth Road, Clapton. 6169 


LECTRICAL Switch Gear. Electrical Engineering firm, with 

good modern plant, are open to undertake the manufacture 

of Iron Clad Main Switches and Fuses, or the like, up to any 

capacity in large quantities for wholesale houses and merchants 

for home and export. Workmanship and material guaranteed.— 
3412, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


IRENCH, Spanish, Portuguese. Qualified Engineer will trans- 

late specifications, catalogues and correspondence from these 

Strict confidence, technical phraseology and moderate 
terms.—6327, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EW Tumbler Switch (provisionally protected) with ordinary 

dolly, but Rotary contact mechanism ; standard size, 5—-15 

amps. Patentee wants assistance to place it on the market.—6331, 
ELEoTricaL REviEw, 4, Ludgate Hill, London. 


EWINDING to small Motors and Dynamos to 1 H.P., A.c, and 
D.c. ; guaranteed work at moderate charges.—6150, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


Where Advertisements are to be answered to a given Number 
at the ELECTRICAL REVIEW Office Applications for Names 


and Addresses of the Advertisers will be entirely disregarded, 


and Letters giving incorrect Box Numbers will be destroyed.* 
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WHOLESALE AND EXPORT 


9, Diana Place, Euston Road, N.W. 1, 
Also at 47, 


\. Eng. Extra Heavy C.G.S.C. Holders. Miniature C.G.S.C. Holders, P.B, 35/40 (equiv. to 14/36) D.I.R. S.C.C, Flex, Mixed 
A. Eng. Extra Heavy -in. and j-in. ditto S.C. Miniature S.C. Batten Holders, P.B. Colours. 
\. Eng. Extra Heavy and j-in. Conduit 1/20 LR. D.C.C. Bell Wire. 
hi 5-amp. Hard Wood 2-pin Plugs and Sockets. 1/18 Cable, 600 Meg. N.A. 
“ae avy C.GS.C. a 5-amp. Hard Wood 2-pin Plugs only. 3/22 ditto ditto 
5-amp. Handshield Hard Wood 2-pin Plugs and 24-in. Teak Cases. 
B. Eng. Heavy Batten S.C. Holders. Sockets. S-amp. P.B. Switches on Cream Base, 1st quality. 
B. Eng. Heavy Batten Plain Holders. 5-amp. Handshield Hard Weed Spin Piugs only. | 5-amp. ditto ; ditto 
C. Eng. € GSC. Holders 10/15-amp. Hard Wood 2-pin Plugs and Sockets. | 5-amp. S.B. ditto ditto 
Holders 10/15-amp. Hard Wood 2-pin Plugs only. 10-amp. P.B. ditto ditto 
S.C... china 10/15-amp. Handshield Hard Wood 2-pin Plugs| 5-amp. P.B. Flat Combined Switch and Plug. 
Eng. K.C. $c and Sockets. -5-amp. P.B. Coupled Switches on Pold. Wood 
Se 10/15-amp. Handshield Hard Wood 2-pin Plugs Blocks. 
Eng. Acid-proof Holders, S.C. only 5-amp. P.B. Coupled Switches, unmounted. 
ies 5-amp. All-china 2-pin Plugs and Sockets. 10-amp. P.B. Coupled Switches on Pold. Wood 
Jap. 5-amp. All-china 2-pin Plugs only. Blocks. 
10/15-amp. All-china 2-pin Plugs and Sockets, | amp. P.B. Switches on Cream Base, 
10/15-amp. All-china 2-pin Plugs only. 2way S-amp, P.B. Switches. 
Holders. 5-amp. 2-pin Flush Plugs with Heavy Brass }-way Hard Wood Pear Switches. 
ers. 10/15-amp. ditto ditto ‘ounterweight Sets Complete, Cream China, 
C.G.S.C. Keyswitch Holders. l-way Connectors. 
t-in. S.C. Keyswitch Holders. English Black Compo. Adaptors. 2-way ditto. 
“ene ‘ English Rosewood and Walnut ditto. 3-way ditto, to take 3/20 and 7/20 cable. 
Eng. CESS. English All-china Loose-pin ditto. 9-in. Enamelled Iron Shades. 
AA. evyswitc ers, .b. 9; 
» tin. S.C. Keyswitch Holders, P.B. 35/40 Silk S.J.V. Flex, equiv. to 14/36 in Old — ra 
+» }-in. S.C. Holders, S.B. Gold, Dark Green, and Maroon. 6-in. Swan-neck Brackets with eg Plate. 
»  €.G.S.C. Push Bar, Holders, P.B. 35/40 S.J.V. Cotton Flex, Maroon and Dk. Green. 9-in. ditto dit 
+» 4-in. S.C. Holders, P.B. 35/40 (equiv. to 14/36) D.V. Flex, in Maroon and/| 12-in. ditto ditto 
Home Office Switch Holders, S.C. live. | Dry Cells. 


Exchange Buildings, 


Birmingham. 


2nd quality 


Eng. 


For 


BRITISH UTILITIES, LTD., 
Wandle Bank, Wimbledon, S,W. 19. 


‘*SHINALITE, LONDON.” 


Watchmen, Meter Reading, 


Breakdowns, &c. 


BRITISH UTILITIES, LTD. 


despatch 


stations and works throughout 
the Kingdom, their high-class 


“BUL” DRY BATTERIES 


Portable Torch 
Inspection 


for 
Hand 


PRICES ON APPLICATION. 


ADDRESS :— 


Telegrams : 


weekly to power 


and 
Lamps. 


Telephone : 
787 WIMBLEDON, 


TO OUR CLIENTS. 


of 


during 


exigencies. 


current prices. 


the 
appointments which were inseparable from 
then existing conditions and National 


E wish to express our appreciation 
_your continued patronage 


the period now ended, 


delays 


We claim to have led in 
ADJUSTABLE RESISTANCES 


and intend to maintain this lead. 


ISENTHAL & CO., 


(Department 3), 


Denzil Works, 
Willesden, LONDON, N.W. 10. 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster - General, &c. 


and dis- 


The experience gained by us during 
this period will now be at your disposal, 
and greatly improved types of 


RHEOSTATS 


will shortly be placed on the market at 
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HEATING TROUBLES UNKNOWN. 


Mixed 


uality. 
uality 


One of many British Patents—— 


HOPE’S PATENT 


luvent 


(REGD. TRADE MARK) 


TOTALLY-ENCLOSED BOARD 


—as illustrated — has Standard FLUVENT Switch 
Fuses for outgoing circuits, and either links a larger 
FLUVENT Switch Fuse or, if desired, an oil switch 
may be used for incoming circuits. 


The switches are mounted on mica-covered steel rods, 
have a parallel break, and will stand 3,000 volts to 
earth for five minutes, and give an ‘insulation test of 
50 megohms. 


All joints are watertight—and the entire construction 
warrants the most durable service. 


You should write for particulars of this Standard Unit-Type FLUVENT Board. 


PARMITER, HOPE & SUGDEN, L”- 
Hulme Electrical Works, MANCHESTER. 


London Office : 25, Victoria Street, S.W.1. Scotland: David Alexander, Mains St., Waterloo St.,Glasgow. 
Birmingham & Midlands: S. Thos. Pemberton & Co., 7, Church St., Colmore Row, Birmingham. 
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DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 
to Existing Advertisements (with Blocks) should reach here 
not later than SATURDAY MORNING. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 


of any Electrical Industrial Paper in Great Britain. 


\ 
NOTICES RELATING TO PATENTS. 
Latest Time for reosiving 9.30 a.m. Thursday. 


John E. Raworth, 


Queen Anne’s Chambers, 
28, The Broadway, Westminster, S.W.1. 


Chartered Patent Agent, 


OFFICIAL NOTICES. 
Latest Time for receiving 9.30 a.m. Thursday. 


THE AABADA TRUST, LIMITED. 


PECIALISES in the Finance and Construction 
of Public Utility Works in all parts of the 
world. 
Electrical and other inventions tested and reported 
upon by an expert technical staff. 
Approved schemes placed on a sound commercial 
basis. 
Correspondence invited. 
Cc. S. COLTON, 


General Offices : Managing Director. 
61, St. James’ Street, S.W. 
*Phone : 5655 Regent. 3249 


CITY OF DUBLIN ELECTRICITY SUPPLY. 


HE ELECTRICITY SUPPL PPLY COMMITTEE of the 
Dublin ee are prepared to receive Tenders 
for the supply of 


200 SLNGLE-PHASE AND 100 THREE-PHASE ALTERNATING CURRENT 
METERS. 

Specification, with Terms and Conditions and Form of 
Tender, may be inspected at the Office of the Crry ELEec- 
TRICAL ENGINEER, Fleet, Street, Dublin, on and after Thurs- 
day, December 5th, 1918, and may be obtained from the 
latter on payment of £1 Is., which sum will be refunded on 
the return of the specification, filled up, with a bona-fide 
Tender. 


Tenders (sealed and imarked “Tender for Electricity 
Meters") must be addressed to Chairman, Electricity 
Supply Committee, Lord Edward Street, Dublin,” and be 


delivered not later than 12 o'clock noon on Monpay, Decem- 
BER 1918. 

The Committee does not bind itself to accept the lowest or 
any Tender, and the Contract will be subject to ratification 
by the Municipal Council. 

FRED J. ALLAN, 


Secretary. 


Electricity Supply Committee's Offices, 
Lord Edward Street, Dublin. 3530 


CITY OF SHEFFIELD. 


Tramways and Motors Department. 


TENDERS FOR 50 TRAMCARS. 


HB TRAMWAYS AND MOTORS COMMITTEE is pre- 
pared to receive Tenders for the Supply and Delivery of 
ToP-COVERED VESTIBULE TRAMCAR 
Bopies Trucks. 


Form of Tender, General Conditions of Contract, and 
Specification will be forwarded on application to the under- 
signed. 

Each Tender must be submitted on the Official Form sup- 
plied by the Corporation, enclosed in a sealed envelope en- 


dorsed *‘ Tender for Tramears,”’ and delivered to the under- 
signed on or before JANUARY 7th, 1918. 
Any person or firm sending in a ‘tender will be required 


to comply with the City Council's Form of Clauses respect- 
ing wages, hours, and conditions of labour, and prohibition 
against ass igning or underletting as set forth in the ‘‘ Condi. 
tions of Contract "’ above referred to. 
The Committee does not bind itself to accept the lowest 
or Tender 
Dated this 6th day of December, 1918. 


A. R. FEARNLEY, 
General Manager. 
Division Street, Sheffield. 


EDUCATIONAL NOTICES. 
Latest time for receiving, 9.30 a.m. Thursday. 


SUCCESSFUL CORRESPONDENCE COACHING GUARANTEED for 
A.M.1.E.E., A.M.1.C.E., A.M.1.M.E., 
City and Gullds Exams., Matriculation, B.Sc. (Eng.), etc. 

Ten Years of Suwocesses.—— Personal Enquiry Invited, 
Up-to-date Courses to meet your particular needs in any branch 
of Electrical—p.c. or A.c., Civil or Mechanical Eng. 

Special Courses in Practical Mathematics and Calculus, 
ELASTIC PAYMENTS, STRICT PRIvAcy, EXPERT ADVICE FREz, 
A “U.E.C.” Course will return you many times the outlay 
through the ADVANCEMENT SECURED professionally, 
Apply now (saying what interests you) for the “‘U.E.C.” No, 7 
PROSPECTUS—FREE, to :—ADVISORY SECRETARY, 
UNIVERSITY ENGINEERING COLLEGE, 3, St. Mark's 
Crescent, Regent’s Park, London, N.W. 1—(No provincial branches.) 6239 


Second Edition, Revised and enlarged. 


Price 2/- net. Post Free, 2/1. 


COMMERCIAL 
POCKET 


ELECTRICITY SUPPLY. 


A Handbook for Publicity Department Managers, 
Electricity Supply and Contractors’ 
Representatives. 


By FRANCIS H. DAVIES, A.M.1E.E. 


oe 


H. ALABASTER, GATEHOUSE & KEMPE, 


4, Ludgate Hill, London, E.C. 4. 


F. WIGGINS & SONS. 


Telephone: Avenue 2248 
FOR INSULATION. 
Largest Stock in the World. 


102, 103 & 104, Minories, LONDON, E.1. 


HOOPER’S 


Telegraph & India-Rubher Works, Ld. 


31, LOMBARD ST., E.C.3. | MILLWALL DOCKS, 
(Established 1860.) LONDON, E.14. 


PURE TAPE | HOOPER’S Vulansed India Rubber 
AND STRIP, tain the kighest quality, and thet 
&c., &C., durability has been proved. 


Telegrams: LINEAR, London. Telephone: 1169 Avenue & 84 East. 
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EVERSHED 
INSTRUMENTS 


possess characteristic qualities. 


Consider, for example, 


utla: 
TESTING 
ll This is the only set obtainable fitted 
. with a Constant Pressure Generator. It 
—0 js a very simple instrument to use, the 
"7 EVERS H ED & process being merely to connect two wires, 


VIGNOLES, Ltd. . turn the handle and read. It is soundly 


“ACTON LANE WORKS, construced and GUARANTEED FOR 


CHISWICK, LONDON, W. 4. FIVE YEARS. 
Telegrams— “Dorothea, Chisk, London.” 
; Telephone— Chiswick 1370 (2 Lines). 


| 


If your motor has to be started frequently 
under heavy load by unskilled operators, and if 
you require it to be fully protected, you should 
specify an 


E.A.C. INCHING STARTER. 


This is a patented device which embodies all the 
features of ideal starting gear, some of which are— 


The releases are free to operate under all conditions, 
sothat the motor cannot be started up too quickly 
or against an overload. 


The circuit can only be made or broken on a contactor 
switch fitted with magnetic blow-out and renew- 
able sparking tips. 

There is no spring return or hold on coil on the 


starter lever, so that ample brush pressure can 
be allowed. 


The operation of inching can be performed as often WE CAN GIVE 


2 OF ALL TYPES OF STARTERS AND 
t For further particulars write for leaflet H.12/2. CONTROL PANELS. 


‘ed, 
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REPULSION START—INDUCTION 


SINGLE-PHASE MOTORS 


1/10 To 1/4 HorsE Power, 


1, BURN OUTS—because their 
heavy starting torque insures 
the successsful starting of the 
driven apparatus. 

2. VOLTAGE DISTURBANCE 
—because of their low start- 
ing current, which even makes 
it possible to use a fuse which 
will protect under full load 
and still be of ample capacity 
for starting. 

3. LUBRICATION TROUBLE 
—because they are equipped 
with ring oiling bearings. * 

The brushes do not touch the Commutator after they reach full speed. 


Other Sizes up to 40 Horse Power. 
THEY KEEP-A-RUNNING. 


Illustrating a 1/6 Motor, 


Manufactured only by 


CENTURY ELECTRIC COMPANY, 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 
Western Sales Offices and Stocks at San Francisco, Portland, Los 

. Angeles, Seattle, Spokane, Salt Lake City. 
Member Society for Electrical Development—Do It Electrically. 


A STOCK OF “CENTURY” MOTORS IS CARRIED IN LONDON BY— 
The Sole British Agents— 


SWEDISH GENERAL ELectric, Lto., 


5, CHANCERY LANE, W.C. 2. 

Sales Manager: R. A. MARPLES. 
Telegrams: ‘‘ Autosyncro, Westcent, London.”’ Telephone : Holborn 1703 
242 


RESISTANCES 
Are guaranteed for 5 years 


They are Unbreakable, Jointless, 
Rustless, Rigid and Non-inductive, 
and give permanent satisfaction. 


The Electro-Mechanical Brake 
West Bromwich, England. Co., Ltd., 


Scotland - ~-A.F. Stevenson, 47, Waterloo St.. Glasgow 
Newcastle-on-Tyne F. H. Morley. Star Bigs., Northumberland St. 
Leeds - - ~~ R. Haste Oarr, Crown Point Road 

Australia - J.G. Gilbert Lodge, Pitt St., Sydney 


REWINDING 


AND DYNAMOS, 


RHEOSTATS, &c. 
VACUUM CLEANERS. 


AND REPAIRS 


FANS, 


ALTERNATING 


DIRECT | 
CURRENT. 


MAGIC APPLIANCES, LT- 159, Westminster Bridge Road, LONDON, S.E.1 


Telegrams : “ Magicapco, Lamb, London.”” Telephone: Hoo 4703' 


SEND US YOUR ENQUIRIES 


FOR 


MOULDED 


ARTICLES. 


Our composition can be used as a substitute for Ebonite, 


THE IMPROVED SOLIDITE CO., L’ 


10, CHARLTON PLACE, 
4 Opposite Agricultural Hall, 
ISLINGTON, N. 1. 


Telephone : NORTH 1345. 


IN TWO TYPES: 
LOW VOLTAGE 


S 


AY DIFFERENT 
CHANGES 
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CABLE WORKS L™® 


WORKS - - - WESTERN SHORE, SOUTHAMPTON. 


Telegrams: “PIGEKAYBEL, SOUTHAMPTON.” ‘Phone: SOUTHAMPTON 1872. 
HEAD OFFICE - 144, QUEEN VICTORIA ST., LONDON, E.C. 4. 
Telegrams : “PIGEKAYBEL (CENT.) LONDON.” ‘Phone: CITY 6514. 


WIRE & CABLE 
MANUFACTURERS. 


RUBBER, 
PAPER 
BITUMEN INSULATED 
CABLES, 


Power, Lighting or 
Telephone Work. 


ENQUIRIES INVITED. 
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Exide” 


THE BATTERY FOR 
COMMERCIAL ELECTRIC VEHICLES. 
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SUPPLIED TO ALL THE LEADING RAILWAY COMPANIES. 


The collection and delivery of goods from a central depot to the surrounding neighbour- 
hood—short haul, frequent stops—is a class of work in which the electric vehicle can 
show more favourable results than any other form of traction, animal or mechanical. 


Send for Circular 40, describing the Cell in detail. 
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The Home Office Report 
on Factory Lighting 
states :— 


“ A statistical enquiry into 
the number of accidents 
during each month through- 
out the year points to the 
conclusion that inadequate 
lighting is a contributory 
cause of accidents,... 
Complaints of eye-strain, 
headache, &c., attributed 
to insufficient lighting, are 
common.... It is also 
recognised that insufficient 
light adds to the difficulty 
of the proper supervision 
of work, and of the main- 
tenance of cleanliness and 
sanitary conditions 
generally. 


Witnesses gave specific 
instances of the effect of 
improved lighting in 
increasing the output and 
improving the quality of 
the work turned out.” 


British Thomson-Houston 


HALF-WATT 
TYPE 


ELECTRIC LAMPS 


equipped with 
MAZDALUX- REFLECTORS, 


Supply the vital Industrial 
Power—GOOD LIGHT. 


Some of the Advantages of Good Light: 


Conteated Workers. Fewer Accidents. Less Eyestrain. 


A Higher Standard of Efficiency. 


Better Work, More 


Work. Increased Output. Improved quality of Product. 


77, Upper Thames Street, London, E.C. 4. 


Company, Limited, 


Mazda House, 


T 135 


Mazda House is the Home of 


Reliable Wiring Accessories. 


Send us your enquiries for every- 


thing electrical you require. 


We are Specialists in Good 
Lighting. We design and make 
Scientific Lighting Appliances 
and Fittings as well as the Lamps. 
Lighting Advice and Plans on 
request. 
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“WESTMINSTER” ELECTRICAL 
ARC LAMPS.) | ACCESSORIES. 


f PROCESS-ENGRAVING, PORTRAITURE, BLACK ADHESIVE TAPE. 
a8 


For DRAWING OFFICE PRINTING, —_———- 


PROJECTION, ENLARGING and WIRES & CABLES. 


FILM-PRODUCING. 


MANUFACTURERS 
Are requested to send quotations to— 


H. J. C. SCHRADER, 


Prinsengracht 537-543, AMSTERDAM. 


Adencies & Representations Wanted. 
Bankers: INCASSO-BANK-AMSTERDAM. 


Low Studios. 
(Many other patterns.) 


Sole Manufacturers: | 


THE WESTMINSTER ENGINEERING CO., Ltd., 


Victoria Road, Willesden Junction, London, 


N.W. 10. 
Telegrams : Telephones: 
“Regency, Phone, London.” Willesden 1700. (GENUINE AMERICAN) 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 
0c 306¢ 300 SenD ENQUIRIES FOR ABOVE TO: 
“ Austayes, Higate, London.” Telephone: 1476 Hornsey. 
THE CONDUCTOMETER: 


ELECTRICAL CONDUCTIVITY 


By ROLLO APPLEYARD. 
H. ALABASTER, GATEHOUSE & ‘ate 


iL, 4, Ludgate Hill, London, ’E.C. 4 pie ALABASTER, GATEHOUSE & KEMPE, 4, Ludgate Hill, E.0.4 


SECOND EDITION, REVISED AND ENLARGED. 
Price 2s. Od. net. Post Free 2s. 1d. Limp cloth, cut flush, round corners, red edges, demy 12 mo, suitable for pocket (size 6} x 39). 


Tat COMMERCIAL ENGINEER’S POCKET BOOK. 


ELECTRICITY SUPPLY. 
Al Handbook for Publicity Department Managers, &lectricity Supply and Contractors’ Representatives, 
By FRANCIS H. DAVIES, A.M.LE.E. 


60 Illustrations. Price 2s. 6d. net. Post Free 2s. 8d. 


BY J. W. WARR, AMEE. 
An Invaluable Book for the Motorist and Motor Cyclist. 


7 
H. ALABASTER, GATEHOUSE & KEMPE, 4, Ludgate Hill, London, E.C. 4. 


ELECTROTECHNICAL BRANCH. 


Offers and Price Lists of all kinds of Electrotechnical Articles, 
also Motors and Dynamos are required by 


The Dordrechtsche Electrotechnische Handelsvennootschap 


PLAZIER & MAUGUIT, 


Dordrecht, HOLLAN D. 
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British Made 


EFESCA 


, ELECTRICAL.SUPPLIES | 


EFESCAsWIRE_LLAMPS. 


Prompt! !'Defivery. 


FIXTURES, GLASSWARE, LANTERNS, RADIATORS &c. 


FALK STADELMANN. CO. 


FESCA ELECTRICAL WORKS 
LONDON: GLASGOW MANCHESTER 


ACCESSORIES;.CABLES. 


Campetitive Prices iff 
A 


The Croft Granite, Brick & Concrete Co., Ltd., 
_ CROFT, near LEICESTER. 
CROFT ADAMANT CELLWGRK FOR -E.H.T. EQUIPMENT. 


URGENT REWINDING, 
REPAIRS & RENEWALS. 


Send to— 


ELLERD-STYLES, AVENUE, E.c. 1. 


: 1440 Central. 


Mahep of Presses, Press Tools & Punches 
Description for Electrical and Mechanical Engi 
BLANKS "WASHERS. PRESS PIERCINGS, DIE STAMPINGS IN 
STEEL, BRASS OR ANY MATERIAL FOR THE TRADE, 


LABELS and NAME PLATES A SPECIALITY. 


aa & RPERCI 


?*NAME-PLATES+ 


ENCRAVED CAST PRINTED 
BRASS COPPER /VORINE CEMULO/O 


LONDON LABEL C°Lre 


HARLEY WORKS, BECKTON RE. 


ADR FILTERS. 
FILM COOLING 


TOWERS, LTD., 124, Chancery Lane, London, W.C. 2 


GOVERNORS 


are a Speciality of ours. 
WILSON HARTNELL & CO.., Ltd., 


YOLT WORKS, LEEDS. 


SCREWED ROD 


In long rods, or short finished pieces, Brass, Stecl, 
or other metal. 


Accurately cut and highly finished threads. 
For Terminals, Batteries, and other Electrical assemblies. 


Deliweries from Stock. 
Selling Agents: 


C. H. JOYCE, LTD., 134, Southwark St., S.E. 
Telephone: Hop, 943. Telegraphic address: “ Surfacing, Boro.’, London.” 
Manufacturers 


THE NAYLOR SCREW COMPANY, 


Herne Hill, LONDON, S.E. 24. 


Plug Screws, Pin Screws, Grub Screws, Terminal Screws, 
Moulding Stems, and all kinds of headless screws. 


PATENT LOUD SPEAKING 
WATERTIGHT TELEPHONES 


AS ADUPTED BY 


MANY FOREIGN GOVERNMENTS AND THE LEADING 
LINES. 


Complete installations for: SHIPS, 


mines, POWER STATIONS, erc., 


ON DIRECT INTERCOMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS. 


ALFRED GRAHAM & Co. 
(Pioneers in Loud Speaking Telephony), 
ELECTRICAL ENGINEERS AND CONTRACTORS, 


CROFTON PARK, S-E. Telegrams: 


NavaLnapa, Lonpon.”’ 


Telephone : 
952 SyDENHAM. 
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of the Electrical 


ACTUAL@® 
SIZE 
1)" x 34". 


We want YOU to see a copy of the 
ELECTRICAL ENGINEERS’ DIARY. 
We are confident that when you do so—when 

you see what a vast amount of useful information 
on every branch of electrical industry and practice is 
contained in its 426 Quarto Pages—how valuable it 


Read these extracts from will be to you EVERY DAY in your business—you 
egy  sunanee will want to keep it and turn the information to 


users of the Stary. practical account. 


q find consider In past years it has been our practice to send the DIARY 
it a sime quad non to all electrical engineers 


ower HILL. Eleetrical approval” to those who wished to see it before 
and Steel Co., Ltd ow Whi v 

paying for it: This year we cannot make that offer. 

Dept.. L. & N. W. Ry. Co., North Wall, Dublin. = “The Government has ordered that no books shall be 


* The information contained in the Diary I have found 


” 
perfectly reliable and most valuable to me.’"-—ALBERT su pplied on sale or return. 
E. HARGREAVES, Sales! and Commercial Manager, - 

Eastbourne Electricity Dept. 


We therefore make this offer: Fill up the attached 


Engineers’ Diary.’ I think no engineer should be 


without it" W. J. LEEMING, Chief Electrical CQynon and send it to us with a P.O. for 7/6. We will 
you (post free) a copy of the 1919 Edition of the 


which will be of great use to me in the near future, 


when I am taking over the responsibility for an electric 
steel-melting plant.”"—-F. W. JACKMAN, Brookhouse DIARY. 
Hill, Fulwood, Sheffield. 


“The best of its kind extant, the information being If you are dissatisfied with it in any Way, WE 
most valuable.""—-H. GELSTHORP, Electrical and 


Mechanical Engineer, 11, Beastmarket Hill, Nottingham. U NDERTAKE TO REFU ND THE AMOUNT YOU 


am of opinion that this is a big advance on 


of its I HAVE PAID WITHOUT ANY DEDUCTION. 


New Cross, S.E 

piablease send me one of your ‘Blectrica! Engineers’  WWe make this offer because we know that you will realise 
iaries,’ a u whic ear so 

COOMBES. Hobson Koad Selby Fark, a glance what a valuable publication the DIARY really 

is, and will want to have it always on your desk. 


To Messrs. S. Davis 
0 & 31, St. Swithin’s Lane, Lendon, 6é.C. 4. 
Please forward post free a copy. of the PR choco ENGINEERS’ DIARY fer 1919. 
I enclose Seven Shillings and Sixpence in payment, on your undertaking—as printed in the 
} ‘Glectrical Review '—that if 1 am dissatisfied with the DIARY in any wag you will refund 
| the amount without deduction. 3 
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ASBESTOS “—~“ WOVEN 


All Grids are sent eut marked with the number of ohms resistance, and 
customers can readily arrange them in series er parallel to suit require- 
ments. 


The Grids ean be supplied with short or long loops for attaching connee- 
tions for sub-dividing the grids, also for short-circuiting a few ef the 
ribbons to cut out some of the resistance. If the Grids are supplied 
with long loops, the ohmic values will be slightly increased. 

All Resistance Grids are provided with selvedges or fixing margins at 
each end (which are entirely free from wires), ranging frem | in. wide 
to 2 in. wide, accerding to the size of Grids, and are of ample strength 
for assembling the Grids. 


PRICES AND SAMPLES SENT ON REQUEST. 


THE CRESSALL MANUFACTURING CO., 


FLAT-RIBBON RESISTANCE GRIDS 


| = STANIFORTH STREET, BIRMINGHAM. 


ELECTRIC LIFTING 


MAGNETS 


= MAGNETS, built under Eastwood’s Pateats 

acquired by us, are not only the most efficient and 

: effective ever produced, but have a longer life 

under heavy service than is attainable with any other 

form of construction. Many hundreds of these 
Magnets in daily operation. 


MARRYAT and PLACE 


28, Hatton Garden, London, E.C. 1 


It’s the labour and cost 
economies that increase output. 


That's why “Glue-heating” by stove and fire, with 
their high expense, dirt and danger, for instance, is being 
so largely discarded in favour of the 


“PREMIER 


ELECTRIC GLUE-POTS 


—the use of which ensures perfect cleanliness, uniform 
regulation to any desired heat, least attention, and the 


extremely low running cost of 2d. per 10-hour day. 


Are your practising PREMIER economy 2 |If not, 
write us to explain our system fully. 


PREMIER Electric Heaters, Ltd., 


258-260, Bradford Street, BIRMINGHAM. 


TheWardle Catalogue of 
Lanterns and Reflectors 


is Now Ready . . . . 


HOROUGHLY informative and 
a valuable aid to al! requiring 
Efficient Illumination, the Wardle 
Catalogue of Lanterns and Reflectors 
is an advance on anything of the 
kind hitherto produced—a Catalogue 
to study, not merely for reference. 


Copies post free on request 
by responsible individuals. 


If a Wardle it’s 
a Real Reflector. 


THE 
WARDLE ENGINEERING CO., 
Engineers, 
196, Deansgate, Manchester. 
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Process by process the work is carried out by British 
labour in our London Works. We do not buy the 
Tungsten Powder or the Tungsten Rod. 


We begin with the Ore, refine and reduce it, work it 
into rod, swage it down, and finally draw. down into 
the finest filaments. 


We are Tungsten and Molybdenum experts. 


"Grams: 
Fahrenheit, 
‘mingham.” 


See that your lamps are made with > 
Wire 


which is the only sure guarantee of 
a British product from start to finish. 


Duram 


Thanet House, 
231-2, Strand, London, Ww.c. 2. 
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PRODUCTS, 


SPECIAL NOTICE 


THE WORKS OF SIMPLEX CONDUITS LTD 

FOR THE PAST. FOUR YEARS HAS BEEN. 
PLACED UINRESERVEDLY AT THE SERVICE 

OF THE VARIOUS DePARTMENTS: 
DURING WHICH PERIOD THE OUTPUT 

HAS BEEN INCREASED MANYFOLD. 
WITH THE DECLARATION OF PEACE— 
THESE WORKS GREATLY EXTENDED & 
INCOMPARABLY BETTER EQUIPPED» WILL 
BE PLACED ‘EQUALLY UNRESERVEDLY 
THE SERVICE OF THE ELECTRICAL TRADE 
THE MACHINES AND FACTORY METHODS 
HAVE BEEN DESIGNED FOR A GREATER OUT 
PUT OF A HIGHER STANDARD OF QUALITY 
THAN EVER OF THE FIRMS WELL KNOWN 


THE SIMPLEX SysTEM OF CONDUITS 
FITTINGS AND ACCESSORIES: 
SWITCH ANID DISTRIBUTION BOARDS: 
INDUSTRIAL LIGHTING FITTINGS: 
ELECTRICAL HEATING & CQOKING APPARATIS 
ELECTRIC LIGHT FITTNGS FOR PUBLIC 
BUILDINGS AND PRIVATE HOUSES - & THE 
MANY OTHER REQUIREMENTS OF UP-TO 
“DATE ELECTRICAL INSTALLATION. 


SIMPLEX CONDUITS LIMITED. 
GARRISON LANE BIRMINGHAM. 
LONDON MANCHESTER :GLASGOSI: NEWCASTLE 
BRISTOL: “LIVERPOOL: *LEEDS: CARDIFF 

» SHEFFIELD 


RECONSTRUCTION 


We have a well-equipped machine shop 
ready to commence on all kinds of 


REPETITION WORK. 
SMALL BRASS FITTINGS A SPECIALITY. 


Send your inquiries and blue prints to 


AEROPLANE GENERAL SUNDRIES, LTD., 


Fulwood House, Fulwood Place, 
HIGH HOLBORN, W.C. 1. 


Telegrams Telephon 
ZEPPiSKOUT,” Office: Holborn ‘4862. 
HOLBORN, LONDON. orks: 2728. 


{The THOMSON 


ELECTRIC LAMP. 


Strong Nickel-Plated 
Case fitted with Re- 
Chargeable Accumu- 
lator complete. 


Write for New List and Prices. 


Sole Agent: 


L.E.WILSON, 


_ 10, Corporation Street, 
MANCHESTER. 


HALF SIZE. 


Tel. Ad.: Telephony, Mic. ‘Phone : City 344, 


BOOKS ON 
ELECTRICAL ENGINEERING 
"SIR ISAAC PITMAN & SONS, LTD. 


(Incorporating Whittaker & Co.), 
1, Amen Corner, London, E.C. 4. 


= 


ELECTRIC LIGHTING AND POWER DISTRIBUTION. B 
Maycock, M.1L.E.E. An elementary manual of Electrica! BR for 
students preparing for the Examinations of the City and Guilds of London 


Institute. Seventx Epirion. 


Vol. I., 333 Nlustrations, 7/6 net. Vol II., 407 Illustrations, 10/6 net. 


ALTERNATING CURRENT WORK. By the same author. 
ductory book for engineers and Sreconp Epition, 


Cr, 8vo., 420 pp., 260 Illustrations, .7/6 net. 


ENT MOTORS AND CONTROL APPARATUS. By the 
come: aes An original and practical book for all eS of technical 


cr. i 300 pp., 150 Illustrations, 7/6 net. 


ELECTRIC WIRING, FITTINGS, SWITCHES AND LAMPS. By the same 
Author. A practical book for electric light engineers and contractors, con- 
sulting engineers, architects, builders, wiremen and students, FirtH 


Epition, 


Cr. 8vo., 628 pp., 620 Illustrations, 9/- net. 


ELECTRIC CIRCUIT THEORY AND CALCULATIONS. By the same 
Author. Explains the theoretical principles underlying arithmetical 
problems concerning electric circuits of all descriptions, and shows how 
such problems may be worked out. Seconp Epirion. 


Cr. 8vo., 355 pp., 120 Diagrams, 6/- net. 


INSULATION OF ELECTRIC mares. By H. W. Turner, M.LE.E., 


and H. M. Hopart, M.1.C.E., M.I 


In Demy 8vo., cloth gilt, 297 DP., = 162 Illustrations, 1$/- net. 
MAGNETO AND ELECTRIC IGNITION. By W. AMLEE. 
Developments, 


New edition containing a chapter on ‘‘ Recent De 
Pocket size, with 95 Lilustrations, 3/- net. 


DIRECT-CURRENT ELECTRICAL ENGINEERING. By J. Bark; 
AMIE. Treats specially with the main principles of trical 


In ~_~4 with 294 Illustrations, 12/- net. 


Write for Catalogue which gives full particulars 
of the above books, post free on application. 


BANE 
- WAT 
| 
ee ee 
1 | and Pia 
: 
| 
an 
To 
or: 
> 
| 
| 
| 
} 
co 
her 
| 
an. 
“4 


i 


a December 18, 1948.) THE ELECTRICAL REVIEW SUPPLEMENT. 45 
THE F ; as SUPPLIED IN LARGE NUMBERS TO 
SYSTEM 
(Registered). FACTORIES, &c. y | 
“BANQUO” SAFETY INTERLOCKING COMBINED BANQUO'” IRON-CLAD DISTRIBUTION SWITCH SYSTEM. | 
WATERPROOF SWITCH AND 3-PIN PLUG. of thes inate te sue the 
Goce of straggling single units. The switches are mounted on one iron base, this - | 
and saving is effected in . 
-metal, substantial 
cases for safety and ease in wiring. 


WE CAN 
SUPPLY 
*BANQUO’ 
SWITCHES 


The pox is Gun Metal, 
~ ayy with Cord Grip te 


take Cab Tyre or our 
Tough Rubber-sheathed ABLE KEYS, 
Unsatis!actory Flexible Cord  speci- 
Im:tations ally manufactured for 
of “Banquo” use with this Plug. per way “BANQUO” TWO-WAY SWITCH. 
Switches extra. 


and Piags. Prices on application, 


NuMBER oF 5-AMP. SwIToHRa. 


14/. |18/8 | 23/4 28/-|32/8\ 37/4 42)-\ 46/8) 51/4 | S56}. 


5/0'9/4 
Combined interlocking Prices for Double. Pole and 10-amp. Switches on application 


D.P. Switch and Plug 
DOCK AND FACTORY HEAVY 
with Replacement | WATERTIGHT PLUGS. 


Fuses. 4s supplied to the War ant tm. 
° portant Government, Railway Dock 
Suitable to 250 volts. Contracts 
. E Made in 2 or 8-pin plug type from 10 to 
This set comprises Double- 600 amps. capacity. 


Pole Switch which interlocks, | These plugs are substantially well- 
with plug fitted with two pins] made. They are fitted with stout 
d earthing pin earthing connection, which make con- 
nection first and 
““Izolex”’ Replacement Type | 19st. - A protecting cap tted w 
Fuses are provided, and the —- which prevents the current- 
whole enclosed in damp and rrying parts from exposure when 
dust-proof iron case. plug is oot. 


Prices: 
5S amps... .. £2 5s. 
10 


The plug has gun-metal cover 
and will take our “ T.R.S,” 


re Tough Rubber Sheathed flexible 
or ordinary Cab Tyre flexible. S LONDON Offices: 
On 59, New Oxford Street, W.C.1 
Telegrams: Telephonés: GLASGOW Office: 
“Multum,” 7083-4-5-6 
| || Manchester, Central. MA @ MANCHESTER 50, Wellington Street. 


The “VOLEX” Switch. “ BANQUO ” 
D. Combined Distribution 
As supplied in quantities under 
| War Office, Railway and Dock SWITCH AND F 
« Contracts. 
New Pattern 15-amp. Type. FUSE BOARD. - > 
Superior finish of Design, Double An improved form ef the very latest 
PERREN \§ Independent Break, Interlocking Lined and possible type. These 
ering for | Case, Watertight, Fool Proof. boards have been supplied on the 
London best class of work where low price 
Prices on application. has not been a consideration, bat 
net. reliability and quality the on ly 
factors. The Fuses are our B.O. 
inten } Sunk Type, and have all pon 
carrying metal parts totall: 
tected. The Switches are ma ve 
in banks according to the desi 
number; they are in a dust and 
By the damp-proof compartment, with the 
echnical handles on the front of panel, 
‘No. of Amp. TO Amp. 
Ways.| per Way. | per Way. 
a £180 (£116 0 
8 £160 £116 0 
| £112:0 
| £112 0 
—_ Acid and Waterproof £112 0 
ws how LAMPHOLDER. 
Patent. Registered. 66 IND ” 
LEE. For use in  ¥ Works, Chemical Works, Steam ISPENSO CHINA CONNECTORS. 
’ Sheds, and exposed or corrosive positions, : (Registered No. 382530.) British Made. 
Specially designed tc|to be filled with a sealing Substantial*Metal:Parts with good threads. No metal projecting parts. 
meet the demand for an| compound. The cap is then Ensures good joints. Made in eight different sizes. 
LEE. —_ and damp-resisting| dropped back into posi- , SS <= 7 One, Two and Three-way, small size, to take up to 
“The shell is of strong Cable (2°74 m/m). 
vitreous acid resisting The this One, dium size, to take up to 
porcelain with an holder are ease in wiring, <n 19/17" 
Rane, scid-proof rubbet¥ shield | reliability, and effective. One and Two-way, to take 19/17’s (7:11 m/m) 
ctri which effectively protects| ness. The holder is ar- Prices and Particulars on request. 
the —- cap and interior| ranged to take Standard 
lampholder from damp-| Tough Rubber jacketted 
ness and corrosion. flexibleCord. (Pricesand 
The top of the porcelain | samples on application.) 
holder fits on loosely after List No.101. Pri 
wiring, enabling the top | Price 4/- ea, 
chamber of the interier | Subject to trade unit, 
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Only. 


ANY SIZE UP TO 300 H.P. 


BROOK, 


EMPRESS WORKS, HUDDERSFIELD. 


Tel. : 1629-1630. Wires: Phase.” 
ALSO AT 


11, QUEEN VICTORIA STREET, LONDON, E.C. 4. 


Tel. : 4468 City. Wires : Phasebroo, Phone, London.” 
AND 


49, BASINGHALL STREET, LEEDS. 


Tel.: 23396. 
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Dynamos. Motors. Transformers. 


Alternating to Continuous Current 
Motor Generators. 


CRYPTO 
ACTON LANE: WILLESDEN LONDON -N-W:10- 


PHONE: 2240 WILLESDEN. (3 LINES )- TELEGRAMS: ‘COMMUTATOR. HARLES. LONDON: 
Codes:-A.BC. 5th Edition & Western. 


TURBO-ALTERNATOR of 20,000 KW. at 1,500 Revs. per minute. 


STEAM TURBINES | BROWN-BOVERI & CO., LTD., 


can be delivered relatively QUICKLY. 9, Old Queen Street, WESTMINSTER. 
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[GRANIC is the 


ELECTRIC 


‘Advantage 
AUTOMATIC CONTROL 


for simply starting and stopping this 
motor-driven | 


SHAPER 


(1) It abolishes operating mistakes 
and consequent breakdowns. 


(2) It insures correct acceleration 
every. time, thereby reducing 
stresses and lengthening working 
life. 


It economises time and current 
by facility of operation. 


It demands no skill. 


It gives thorough protection 

against injurious overloads with- ted. 
& $ Reversing or Inching Buttons provided when necessary. 

out relying on troublesome fuses. m 


It is thoroughly trustworthy, 
because it is well rated and made 
by controller specialists with a 
reputation to maintain. 


(7) It always results in increased 
output. 


(8) It isa paying investment. 
Leaflet No. 510 describes “ Plain Starting,” “Speed 


Setting” and “Speed Regulating” Machine Tool Con- 
trollers with Push-Button or Master-Drum operation. 


50, Wellington Street, IGRANIC ELECTRIC C? 
GLAscow. 147, Queen Victoria. Street, \yaANcHESTER. 
LONDON. Works: BEDFORD. 


30, Cross Street, 


Printed by Wia.ium Care, Lp., 147-150, Saffron Hill, E.C, 1, and Published by the Proprietors, H. Arazaster GaTxHouse & Kempe, 4, Ludgate Hill, London, B.C. 4. 
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Stirling. Workrne.—For the year ended May 
15th, 1918, the gross profit of the Burgh Electricity Department 
was £2,582. The income amounted to £7,504, and the expendi- 
ture to £4,922. After paying interest on loans, £860, redemption 
of debt, £1,266, and other capital charges, the net surplus was £82 ; 
this was carried to the reserve fund, which now stands at £2,059 ; 
461,816 units were generated, against 448,877, and 434,012, against 
421,758, were sold. The maximum demand was 277 Kw., against 
252 Kw. 

Stoke-on-Trent.—PRoposep Elec- 
tricity Committee has received letters from Sir John Snell and the 
Director of Electric Power Supply, stating that the scheme for 
plant extensions had been approved by the War Cabinet Electric 
Services Sub-Committee, and the engineer has been instructed to 
prepare a report as to suitable sites, &c., for the new generating 
station. 

to Tanneries.—The B. of T. 
has granted an order enabling the T.C. to supply electricity to the 
Orford Tanneries, which are in the area of the R.D.C. 


West have 
been made for the linking-up of the electricity undertakings of the 
Corporation and the Midland E.P. Co.,so that the former can obtain 
energy from the company when it is unremunerative to run its own 
plant. 

Wolverhampton.—Loan Sancrion.—The L.G.B. has 
sanctioned the borrowing by the Corporation of £10,000 for con- 
tingencies in connection with extensions to the electricity under- 
taking, and £100 for the extension of electricity mains. 


TRAMWAY AND RAILWAY NOTES. 


Christmas Day Services.—It has been decided to suspend 
the tramway services at Manchester, Salford, Birmingham, and 
several other towns, on Christmas Day. 


Doncaster.—New Cars.—The Tramways Committee has 
ordered ten new tramcars, on the understanding that if priority 
of manufacture cannot be obtained the order shall be cancelled. 


Huoll.—Temporary Empioyzs.—At the Jast meeting of 
the Tramway Committee the manager reported “that application 
for the release of men from the Forces had been made, but he 
found that the machinery for releasing them had not yet been set 
in operation. He proposed that, as they were released, they should 
resume the positions they can vacated. The women would be the 
first to go, and those who the least length of service would be 
the first to leave. They would be followed by the senior women, 
and then by the temporary men, in the same order. 

ELECTRIC VEHICLE.—The T.C. has decided to purchase a 20-cwt. 
electric truck for the collection of street refuse. 


London.—L.C.C.—It is stated in the daily Press that, 
in view of their exceptional work on Armistice Day, £5,000 has 
been distributed amongst the Lc. tramcar: drivers and con- 
ductors. 

WaGEs.—The Highways Committee has recommended that the 
application of the National Transport Workers’ Federation for 5s. 
per week, which has been awarded by the Committee on Pro- 
—_ be granted to the tramway employés concerned ; the cost 
is eMimated at £110,000 per annum. 

The Metropolitan Electric Tramway Co.'s male employés have 
also been granted the 5s. per week extra. 

On Wednesday the daily Press announced that the National 
Transport Workers’ Federation Was making immediate application 
for a further increase of 10s, per week on the war wages of its 
members ; an eight-hour day, a 54-day week, time-and-a-half rates 
for overtime, and double pay on Sundays are also demanded. 

L.U.T.—On Tuesday eventing the L.U.T. tramway service was 
considerably disorganised through the breaking of a trolley wire at 
Kew Bridge. For some time the service was maintained over a 
single line on one section. 

CoLLis1on.—An L.C.C. tramcar collided with another car that 
was standing at the Abbey Wood terminus on Sunday night, both 
— being badly damaged. Three persons were injured, one 

y. 


Maidstone.—Proposrep Extension.—The T.C. is con- 
sidering the question of extending the tramways in the North and 
ree, Street Wards ; the proposed new line will be 1} miles in 
ength, 


Market Drayton.—Proposrep Licur Rarway.—Plans 


for the construction of a light railway between Shrewsbury and 
Market Drayton have been deposited with the R.D.C. 


Middlesbrough.—Proposep Exrensions.—The Corpora- 
tion has notified its intention of applying for powers to construct 
a tramway to the Stockton borough ; the Stockton T.C. 
has decided to oppose the application. 


Railway Nationalisation.—Speaking at Dundee, on 
Wednesday last week, Mr. Churchill stated that it was part of the 
Government policy to nationalise the railways ; that great step it 
had at last decided to take. It was decided not to nationalise 
shipping. We may add that the total capital-account expenditure 


of the 38 principal- railways in the United Kingdom was 
£1,120,542,271, with net receipts of £46,376,941, for the year 
ending December 3ist, 1916. 


Railwaymen’s Eight-hour Day.—An official announce- 
ment was issued on Saturday stating that the principle of an 
eight-hour day for all members of the wages staff of British rail- 
ways, including Ireland, had been conceded by the Government as 
the result of a Conferenée at the B. of T. on Friday last, and is to 
come into operation on February Ist next. All existing conditions 
of service are to remain unaltered, pending the decision of a Com- 
mittee of both sides, to be set up as soon as possible to review 
wages and other conditions of service of railwaymen in Great 
Britain. Mr. J. H. Thomas, general secretary of the National 
Union of Railwaymen, is reported to have said that “it must be 
clearly understood that the eight-hour principle is not established 
for the purpose of enabling overtime to be worked. It is to be a 
maximum working day.” Other items in the after-war programme 
of the N.U.R. include the payment of the pre-war rate of wages, 


_ with the addition of the present war bonus of 30s, per week, plus 


10s. per week ; the payment of time-and-a-half rates for overtime 
and nightwork, and double pay for Sunday work ; and 14 days’ 
holiday each year, with full wages. 

St. Helens. — Tramway Conrrot.— The T.C. has 
decided to take over the undertaking of the New St. Helens and 
District Tramways Co. at the expiration of the lease in October, 
1919, and a Committee has been formed for the working of the 
same. . 


Southend.—Coat.—The Corporation has obtained a 
fupply of coal which will enable a full service of tramcars to 
run, 


Stockton. — Prorosrp Extensions.— The Corporation 
has decided to apply to Parliament in the ensuing session for 


. powers to extend the tramways to Port Clarence. 


Underground Railways.—OvERcROWDING.—There is no 
hope of relief from the nightly squash on the underground railways 
till more material and skilled labour are available. There are 
three main causes of the overcrowding, they are :—London is 
crowded more densely than ever before ; thousands of unaccus- 
tomed travellers—chiefly war-work girls, visitors to London, and 
soldiers passing through; people have the habit of going home 
earlier. Mr. Blake, superintendent of the line, is reported to 
have stated that the company is running not a train less than in 
1914. No fewer than 1,046 trains pass every day, either Eastward 
or Westward, through the tunnel at St. James's Park ; 25 per cent. 
more trains, both on the tubes and the District and Circle systems, 
could be put on, that would make all the difference, but it cannot 
be done till rolling stock is available. The tubes are actually 
running 22 motor-coaches and 23 trailers more than at the beginning 
of the war. The aim of the organisers is to obtain enough addi- 
tional rolling stock to turn every five-coach into a six-coach train ; 
7,000 soldiers arrive at Victoria every day on leave, and they mostly 
use the underground railways to reach the terminal stations. 


York.—Fare Reviston.—The Tramways Committee has 
increased all the tramway fares by }d.; workmen's fares remain 
as before. 


TELEGRAPH AND TELEPHONE NOTES. 


_ Argentina.—The Argentine Government has issued a 
decree granting the Central and South American Telegraph Co. 
the right to lay, operate, and maintain lines and cables connecting 
the Argentine Republic with Montevideo, Uruguay. The 
Uruguayan Government has also issued a decree granting the 
Central and South American Telegraph Co. the right to lay, main- 
tain, and operate lines of telegraph and cable to connect Uruguay 
with Argentina. The Central and South American Telegraph Co. 
has all of the material on hand at Buenos Aires for the connections 
between the cable landings and its offices at Buenos Aires and 
Montevideo. It has also under contract the necessary length of 
cable over 70 miles to make the submarine connections. It is 
expected that the work will be completed within nine months. 
On November ist the President of Brazil signed a concession 


~ granting the Central and South American Telegraph Co. the right 


to establish cable communication between Rio de Janeiro and Cuba, 
touching at places in northern Brazil and possibly the West Indies. 
The company has already two cables connecting New York with 
Guantanamo, Cuba, thence to Colon, ‘Panama.—7. and 7. Age. 


Australia.—A new regulation requires that all vessels of 
over 1,600 tons registered in Australia or trading on the coast 
(passenger or cargo) shall be installed with wireless equipment. 
The apparatus must be in charge of competent, certificated operators, 
and it must be capable of transmitting and receiving messages over 
a distance of at least 150 miles by day or night ; it must also include 
emergency transmitting apparatus which can be operated inde- 
pendently of the power supply of the vessel, with a range of 
not less than 100 miles by day, and capable of working con- 
tinuously for six hours. The Naval Board may exempt any vessel. 
Non-compliance with the regulations makes the master, owner’ 
agents, and charterers of the vessel severally guilty of an offence. 
—Age. 

The building which is to house the new City North Telephone 
was due for completion in October last, It will be the 
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first automatic exchange in the Sydney City area, and its ultimate 
capacity will be 20,000 subscribers. first instalment of 
apparatus will deal with 2,500 subscribers, 1,100 lines being con- 

having -1,700 instruments in use. It is expected that the 
exchange will be in operation in 12 months’ time. The total cost 
of the equipment will be £78,000. 


China.—A contract has been signed between the Chinese 
Government and the Marconi Wireless Co., to supply three wireless 
stations, each of a capacity of 25 Kw. This gains for the British 
Wireless Co. its first footing in China. Several wireless stations 
have been erected in the past by Germans, but these never were 
used commercially. The Marconi stations will be erected in widely 
separated parts of the Republic like Kashgar, Urumchi, and 
Lanchowfu for commercial. purposes, with the aid of a smaller 
station at Sianfu, and will exceed in power and range any others in 
the Republic.—7he Times. 


Cook Islands.—A wireless station has been established at 
Rarotonga, and was opened for traffic on September 9th last. The 
provision of wireless telegraph facilities has been under discussion 
for some years, the residents urging that the absence of any means 
of communication with the outside world has been the cause of 
much loss in the fruit and export trade. In July, 1916, the fruit 
exporters agreed to pay a duty of 1d. a case on fruit, amounting to 
about £700 a year, to provide for the maintenance of a wireless 
plant, and this duty has apparently been collected ever since, 
though the plant has only now been brought into operation.— 
Auckland Weekly News. 


United States.—Mr. Daniels, Secretary of the Navy, has 
declared that he is in favour of a Government monopoly of all 
wireless stations in the United States and its possessions. The 
hearing of the Bill to take over the stations was to begin before 
the House Merchant MarineCommittee yesterday. The Navy approves 
the Bill, which is opposed by the American Marconi Co. backed by the 
British Marconi Co. The American company is anxious to retain 
two high-powered plants on the Atlantic coast, which are apparently 
part of a plan to create a wireless link between England, the 
United States, and the Orient. 

Mr. Vail, acting adviser to the Postmaster-General in organising 
cable systems under Government control, in a tentative report 
declares that the American cable system must be organised and 
freed from the uncertainties of foreign control. There must be an 
American system placing the country in direct communication 
with every country with which America hopes to have important 
commercial relations, and that there is immediate necessity for a 
cable og the east coast of South America to give America and the 
River Plate countries direct communication.— Financier, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Australia.—Sypvey.—April 28th. City Council. Supply 


and erection of power house switchgear. Specifications from Elec- 
tric Lighting Department, Town Hall, Sydney. 
Victorian Railways Department.—January 15th. 
battery cells. 
London, 8.W. 


Dublin.—December 23rd. Electric Supply Committee. 
200 single-phase and 100 three-phase, A.c. meters. See “ Official 
Notices to-day. 


Supply of 
Particulars from Agent-General for Victoria, 


Luton.—B.C. Electric lighting installation at Town 
Hall and Market Place. Borough Surveyor. 


CLOSED. 


Australia. — MALvVERN. — Installation of an automatic 
switchboard equipment at the telephone exchange, and for the 
supply of apparatus and material in connection with Brighton 
Exchange, £41,998. Automatic Telephones (Australasia), Ltd. 

P.M.G.’s Department, Victoria— 

274 miles, twisted pair, 0.s., 18 s.w.G., distributing wire, £5,690; 31 miles 
twisted pair, 0.s., 16 s.w.G., distributing wire, £815; 41 miles, single 
twisted, R.I., 18 s.w.a. wire, £582; 57,050 copper jointing sleeves, 
£369.—Western Electric Co. (Aust.), Ltd. 

25 tons, G.I., lb. wire, £1,500.—R. Johnson, & Morris, Ltd. 

5,000 dry cells, £1,187.—J. Meliw raith & Co., 

Electric vehicle, £675.—Australian General Bloitic Co. 

Victorian Railways Department — 

Incandescent electrie carbon filament lamps (Dutch manufacture), 16 c.P., 

220 v., 2s. 2d. each ; 25 c.p., 220 v., 2s. 3d. each.—H. Rowe & Co. 

P.M.G.’s Department. Western Australia — 

10 miles, twisted pair, V.I.R. wire, £220.—B.1. & Helsby Cables, Ltd. 

P.M.G.’s De ment. N.S.W.— 

100 relays, 500 ohms, 120834 ohms, 20050 ohms, £207.—Automatic Telephones 

(Aust.), Ltd. 

P.M.G.’s Department, Tasmania— 

45 Chloride accumulators, with spare parts, £213.—W.G. Watson &Co., Ltd. 

Victorian Railways Department— 

Electric incandescent metallic lamps, 2s. 24. each.—Australian 


General Electric Co., Ltd.; do., do., 2s. 6d. each.—Edison Swan 
Electric Co., Ltd. 
— Tenders. 


Spain.—The Sociedad Minera y Metalurgica de 
has lately placed a contract with Messrs. Piccard-Pictet & Co., of 


Geneva, for four 5,500-H.P. Francis turbines, in connection with 
the extension of its hydro-electric generating station, 


Stretford.—U.D.C. :— 
H.T. switchgear, £2,090.—British Westinghouse Co. 
L.T. switchgear, £2,482.—Bertram Thomas. 
Wolverhampton.—T.C. : 


Five boiler feed regulators, shes —Crosby, Ltd. 
Brickwork for new boilers, £200. —Windsor & Co. 


FORTHCOMING EVENTS. 


Institution of —Friday, December 13th. At 
At 39, Victoria Street, 8.W. Lecturette ‘Air Compressing,”’ by H. 
Anderson. Adjourned annual general meeting. 

Friday, December 20th. At the Royal Society of pate, John os, 
Adelphi, W.C. At 7.30 p.m. Presidential address by Col. R. E. B. 
Crompton, C.B. “What war has done for Engineers and the part 
Engineers will have to play in Reconstruction.” 


(Midland Section).— Friday, December 20th. At7.45 p.m. At the 
tara Birmingham. Paper on ‘“‘ The Manufacture of Cast-iron 
Pipes,’ by Mr. T. Dimbledy. 

Harmonic Society .— Friday, December 13th. At 8 p.m. Smoking 
concert at the Holborn Restaurant (Venetian Chamber). 


North of En¢land Institute of Mining and Mechanical Engineers.— 
Saturday, December 14th, at the Wood Memorial Hall, Newcastle-on-Tyne. 
At 2 p.m. Paper on “The Training of Students in Coal Mining, with 
Special Reference to the Scheme of the Engineering Training Organisa- 
tion,’’ by Prof. F. W. Hardwick. 
er Association of Engineers.—Saturday, December 14th. At 6.30 
p.m. At ct the Grand Hotel. Paper on ‘“‘ Wood.Testing,”” by Mr. J. E. Hurst. 


ham and District Electric Club.—Saturday, December Mth. At 
the Swan Hotel. At7p.m. Annual general meeting. 
Industrial Reconstruction Council.—Tuesday, December 17th. At 6 p.m. 
At the Institute of Journalists, Tudor Street, E.C. Conference on “The 
of Output,”’ to be by W. Hill, 


Liverpool D ber 18th. At 8 p.m. 
At the r on “the and Arrangement of 
Industrial Boiler seemed r. H. 8. 


ting Engineeri 19th. At 8 p.m. At 
the Royal Society of pg Society Street, Adelphi, W.C. “ Summary of 
_ Progress in Photometry, with Special Reference to War Problems.” 


mical Society. — Thursday, December At. House, 
Piccadilly, W. At 8 p.m. per on “‘ The C the Ch 
Element as wean by the Study of Radio-active | Change,” by Prof. F. 
Soddy, F.R.S 


Belfast Association of Engineers.—Thursday, December 19th. At 7.45 p.m. 
At|the Municipal Technical Institute. Paper on ‘“* Aeroplane Construction,"’ 
by Capt. G. H. Creighton. 

Iastitution of Electrical Engineors.— Thursday December 19th. At6 p.m. 
At the Institution of Civil Engineers, Gt George Street, ~ W. Paper on 
“Carbon Brushes: Considered in Relation to the Design and Operation of 
Electrical Machinery,’ by Mr. P. Hunter-Brown. 

(Irish Centre).—Friday, December 18th. At the Royal College of 
Science, Dublin. At 7 p.m. Paper on “ Heating,” by Mr. 8. L. R. Price. 


(Scottish Contre). Monday, December 16th. At 7.90 At 207, 
Bath Street, Glasgow. Address by the President, Mr. C. H, Wordingham 
E. 


(South Midland Centre). — Wednesd ber 18th. At the 
University, Birmingham. p.m. Paper on Carbon Brushes,” by Mr. 
P. Hunter-Brown. 


NOTES. 


L.C.C. Munition Works.—A report submitted to the 
L.C.C. Education Committee by the Education Officer with regard 
to the work done in London educational institutions during the 
past three and-a-half years in th® manufacture of munitions and 
training of munition workers, states that in June, 1915, the Council 
agreed to place its resources at the disposal of the Ministry of 
Munitions and the Metropolitan Munitions Committee. Two lines 
of action were adopted—(1) the manufacture of such essential 
munitions as could be made with the staff and machines available 
in technical institutions, and (2) the training of workers for muni- 
tion factories. In connection with the manufacture of munitions 
the main efforts of the organisation have been directed to the 
manufacture of precision gauges. About 83,000 gauges have been 
delivered and passed by the National Physical Laboratory; in 
addition, 65 orders for miscellaneous types of accessories have been 
completed. 

With regard to the second item, over 12,000 students have been 
in training, of whom about 9,000 have completed their courses 
satisfactorily and been placed in employment. 

The staff engaged on this work at December Ist, 1918, numbered 
in all 482 persons, 44 of whom belonged to technical institutions. 
193 had been transferred from their normal posts in various kinds 
of schools, and 245 were temporary employés. Machinery and 
equipment to the amount of £17,000 has been purchased for manu- 
facture, and remains the property of the Council. Certain funds 
will be available for the reconstitution and equipment of workshops 
in technical institutions from the manufacturing side. Suggestions 
have been invited from the various principals and heads of depart- 
ments who have been engaged on munitions work, with a view to 
utilising to the best advantage the experience gained during the 
past three and-a-half years. 

The total value of the work carried out for the manufac'ure of 
munitions and the training of munition workers has been of the 
order of £300,000. 
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The I.M.E.A. and Plant Extensions.— With reference to 
the memorandum which was addressed to all members of Parliament 


. by the Council of the Incorporated Municipal Electrical Association 


some weeks ago, suggesting that the Ministry of Munitions had not 
acted with freedom from partiality in the allocation of sanctions for 
the extension of generating plant, the following letter, dated 
December 4th, has been addressed to the Secretary of the Ministry 
of Munitions of War :— 

Sir,—In reply to your letter of November 13th (received on 
November 15th), the Council of the I.M.E.A., at its meetings held 
on the 14th and 29th ult., had this matter under further con- 
sideration. 

A letter dated November 12th has been received from the town 
clerk, Sheffield, containing the following statement :— 

“The Committee desire me to state that the statements made by 
Mr. Fedden at your meeting of October 17th, to which you refer in 
your letter to the Ministry of Munitions of the 2nd inst., were made 
on his own responsibility, and without previous consultation with 
any members of the City Council, and the Committee, therefore, 
must disclaim responsibility, therefor. 

“Tf it should transpire that any inquiry is made into the allega- 
tions on which your Council's resolution is based, Mr. Fedden will 
be prepared to submit such facts as are within his knowledge, and 
the Corporation will also furnish any information they may 


possess. 

I am desired to inform you that, having regard to the statements 
of the Corporation of Sheffield, the resolution of October 22nd is 
withdrawn, and regret is expressed that the same has been 
submitted. 

A copy of this letter is being sent to everyone to whom the 
original resolution was communicated. 

T am, Sir, 
Yours obediently, 
(Signed) C.McArtHuR BUTLER, Secretary. 


National Electricity Supply.—In the course of his 
manifesto, issued last week, the Prime Minister said that one of 
the most important things the Government had in mind was the 
utilisation of our great mineral resources for the production of 
electrical power on a great scale. This would enable rural in- 
dustries to be created, so that workmen could find remunerative 
employment under conditions where they could also have a 
bit of land for cultivation, and where they could bring up their 
children in the healthier atmosphere of the country. A great elec- 
trical power scheme would also assist in cheapening and increasing 
the efficiency of our town industries. 


Australian Electric Supply Advisers——A Melbourne 
newspaper, dated September 30th, contains the following para- 
graph :—“ Regulations under the Local Government Act passed by 
the Executive Council yesterday provide that no person shall act 
as adviser to an electric supply undertaking unless in possession of 
a qualification certificate, which may be obtained on application to 
the local municipal clerk if sufficient evidence is furnished of the 
applicant's experience.” 


Electric Precipitation from Flue Gases.—An interesting 
application of this process was recently made in a copper refinery, 
according to the Jvurnal of Electricity. In this particular 
installation a noteworthy fact is the size of the generating and 
transforming unit used, all the current being handled by a single 
generator and transformer. A duplicate set has been installed for 
emergency purposes. The tubes containing the high-tension 
el and through which the flue gases pass are arranged in 
six groups. The electrodes are suspended at the top from a rack 
which provides ample insulation, and are connected with the high- 
tension direct-current line at the bottom. Disconnecting switches 
permit the current to be cut off from any group to permit inspection 
and repairs, The gases from the furnaces pass through pipes 


Fic. 1.—INTERIOR OF TREATER, SHOWING ELECTRODES 
SUSPENDED IN TREATER TUBES. 


13 ft. in diameter, a “ Y" with valves being provided so that the 
gases can be made to go either through the treater or directly to the 
stack, as desired. It is stated that tests showed that over 90 per cent. 
of the flue dust can be removed, and that the value of the copper, 
zinc, and other metals recovered will within a short time pay for 
the treating equipment. It is calculated that at full load 0°5 ampere, 
high-tension, direct-current is needed. 

Two 40-K.v.A., 60-cycle, single-phase Westinghouse generators 
Operating at 1,800 R.P.M. are arranged to deliver voltage ranging 
from 150 to 250 volts. A direct-current power line supplies excitation 


current. A 50-H.P.. 230-volt, direct-current motor drives each 
generator. The transformers are of 40-K.V.A. capacity, 200 volts 
low-tension and 100,000 volts high-tension. Additional taps are. 
provided from which voltages of 50, 624, 75, and $74 per cent. of 
the maximum voltage can be obtained, the full capacity of the 
transformer being available on each tap. The Westinghouse 
switchard consists of two panels, one for each generating and 
transforming set. Each panel carries from top to bottom a circuit- 


_breaker on the line between the generator and transformer, an 


alternating-current ammeter and voltmeter, a switch to reverse the 
polarity of the high-voltage direct-current, motor field and line 
switches, a generator field rheostat, a five-point switch for making 
connections with the five high-tension taps of the transformer, and 
the motor starting-rheostat. The voltage of the high-tension direct- 
current must be varied according to the condition of the flue gases 
being treated. The transformer taps provide the large steps for this 
variation and the voltage adjustment of*the generator the small 
steps. In addition a bank of adjustable resistances is connected in 
series with the low-voltage alternating current, which acts as a 
ballast and permits of further adjustment of the voltage. 


Fatality—A Leeds boy, aged 10; named David Swift, 
was killed at the Victoria Council School, on the evening of 
December 5th. Unasked, he and a friend had been assisting the 
caretaker in getting some coke into the cellar, and Swift climbed 
on to the top of the pile and seized hold of the live part of an 
electric switch, at the same time having hold of an iron pipe near 
by, which completed the circuit. Another boy ran and turned 
off another switch, and Swift dropped to the ground dead. At the 
inquest it was stated that the switch was in proper working order ; 
but it was strongly recommended that in future the switch-boxes 
=> kept locked up. A verdict of “ Accidental death” was 

urned. 


American Railway Electrification —The Association of 
Railway Electrical Engineers was convened for its tenth annual 
Convention, at Chicago, on October 29th. In the technical pro- 
gramme, the first report presented was that of the Committee on 
Data and Information, whose function has been to compile statistical: 
data showing the extent to which various kinds of electrical equip- 
ment has been adopted by the railroads of the United States and 
Canada, thereby indicating the general tendencies towards the 
unification of practice which, in a general way, is the aim of the 
Association. Accompanying the Committee's report was a detailed 
tabulation of the various kinds of electrical equipment used at the 
present time on each of the 66 roads from which reports were 
received. In addition a tabulation was submitted to show the 
progress of electric car-lighting and other equipment of the rail- 
roads of the country as a whole. 


Inquiries.—We are asked whether there is such a thing 
as an “electric navvy”.on the market—apparently an excavator. 
Such machines have been used abroad, and possibly in this country ; 
perhaps some of our readers can help us to a reply. 


Lantern Slides.—Manufacturing and other firms who 
have lantern slides showing electrical machinery, oil engines, and 
other such apparatus are invited to communicate with us, with a 
view to the utilisation of the slides in a military school of in- 
struction for soldiers about to return to civil life. 


Ferro-Concrete Posts.—The Société Mixedstone, of 
Geneva, erects cogcrete posts for telegraph and power-transmission 
lines after the manner of brick pillars. The concrete bricks are 
supplied ready-made in a thickness of 20 cm. to 30 cm. (9 in. or 
more); each brick is a frame, rectangular or of other shape ; the 
internal hollow is charged with the cement, in which the iron rods 
are embedded. Four such bricks are arranged in each layer to 
make up a four-sided pillar which is built up in sections hollow 
inside. A telegraph post of this kind, of bricks 25 cm. thick, 
25 cm. X 25cm. at the base, and 20cm. x 20cm. in the upper 
sections, armed with four iron rods, 12 mm. in thickness, one in 
each brick, was tested last May (Schweizerische Bauzeitung, 
August 24th) by Prof. A. Paris, of Lausanne, in presence of Federal 
authorities. The post had a height of 6 m. above ground, 1°5 m. 
being in the earth; microscopic fissures were noticed during the 
load test, when the defiection near the top amounted to 76 mm. ; 
rupture followed 10 minutes after the deflection had risen to 
146 mm., the lateral load being 211 kg. per sq. cm., which 
corresponded to three times the specified strength of 70°5 kg. per 
aq.cm. Another post for high-tension lines, 8°95 m. high, built 
up of four columns with 4 x 2 = 8 reinforcement rods, stood a 
lateral load of 1,600 kg., when the foundation gave way; the 
maximum deflection recorded was 50°5 mm. The test proved that 
these brick-concrete pillars were not inferior to monolithic concrete 
structures. 


What Mr. Hodge Advocates.—In a recent speech, Mr. 
John Hodge, Minister of Pensions, said that they had got to lay 
the foundation of a new England. He wanted an eight-hour day 
for every trade by Act of Parliament, so that the mean employer 
would not have the opportunity of undercutting the good employer. 
There could be no mistake as to the fact that there was a section 
of the community upon whom compulsion must be enforced. There 
should be minimum wages, minimum hours, and the very best 
possible conditions of work. National workshops ought to be 
started for the benefit of the partially-disabled men. The Govern- 
ment ought to schedule all the right jobs in the country suitable 
particularly for men who had lost an arm or were otherwise 
impaired, Either that or full pensions should be provided, 
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Institution and Lecture Notes.—Réntgen Society.—A 
meeting of the Society was held on Tuesday, last week, at King’s 
College Hospital, Denmark Hill, 8.H. Visitors met in the board 
room at 7.30 p.m, where light refreshments were served, after 
which there was an inspection of the electrical generating plant. 
Mr. E. W. Johnston, chief engineer, conducted visitors round the 
station and explained the details of the plant, including the 
Siemens automatic telephone exchange which controls over 100 
instruments in use. From the generating station current is dis- 
tributed throughout the hospital, and is utilised for power, lighting, 
sterilising apparatus in the theatres, kc. The station contains 
three Diesel engines running on tar oi] and direct coupled to E.C.C. 
direct-current generators running at 200 R.P.M., 110 volts, two sets 
being rated at 100 Kw. anf the third at 50 kw. There is also a 
small battery. The maximum load on the station is about 100 Kw., 
the power load amounting to about 50 Kw., which is made up of 
motors of various sizes driving refrigerators, pumps, lifts, venti- 
lating fans, kc. The evening load on an average reaches about 
66 Kw. The X-Ray Department was the next visited; in the 
photographic room there was an exhibition of prints and a portable 
outfit. Capt. Reed, R.A,M.C., T., gave a practical demonstration of 
localisation of foreign bodies by means of the Baese localising unit, 
which apparatus is extremely simple in construction and operation. 
A foreign body can be localised by means of this unit in about 
30 sec. In the radiographic room under Sister Pape various appa- 
ratus was inspected, including a large-coil outfit, kidney-examina- 
tion table with compressor, a McKenzie-Davidson localiser, and a 
single-impulse apparatus in action. The Sweet method of local- 
ising foreign bodies in the orbit and eyeball and the card-index 
system of filing records were also explained. The dark rooms 
were next visited, where the reducing lantern and methods of 
developing were explained. In the consulting room stereoscopic 
negatives in a Wheatstone stereoscope, a Périe stereoscope, and a 
50 radiogram in a cabinet were to be seen. Here, also, the storage 
and examination of negatives is carried out. Next the radio- 
therapeutic department, under Mr. A. O. Forder, was visited, where 
a small operating room, diathermy apparatus, both high-frequency 
and pantostat, together with X-ray treatment cubicles and ultra- 
violet light apparatus was viewed. Capt. Clayton showed visitors 
over the electro-therapeutic department, and explained the various 
forms of treatment used. 

Institution of Electrical Engineers (North-Western Centre).— 
Mr. C. H. Wordingham, C.B.E. (President of the Institution), 
delivered his address before a meeting of this Centre at Manchester, 
on Tuesday, December 10th. It dealt with the organisation and 
= of the Institution, being similar to addresses delivered at other 

ntres. 

Liverpool Engineering Society.—On December 4th, Mr. R. W. 
Allen, C.B.E., read a paper on “The Air Supply to Boiler Rooms,” 


embodying the results of four years’ experiments on the design of 


intakes, gratings, fans, and fan casings. The data show that very 
considerable improvements can be effected by having due regard 
to the behaviour of fluids in motion, and by so shaping the parts 
in contact with the current of air that eddies may be avoided and 
stream-line flow obtained. 

Electrical Power Engineers’ Association.—The Southern Division 
of the E.P.E.A. has arranged for a smoking concert to be held in 
Anderton’s Hotel, Fleet Street, at 6.30 p.m., on Thursday, the 19th 
inst. A good programme has been arranged. Tickets may be 
obtained from the secretaries of Sections, from the organiser, Mr. 
E. N. Christmas, 55, Calabria Road, N. 5, or at “ Anderton’s” on 
the evening of the concert. 

At the monthly meeting of the Western Section, Southern 
Division, E.P.E.A., the following resolution was unanimously 


agreed to :— 

“That the members of the Western Section, Southern Division, 
Electrical Power Engineers’ Association, are of opinion that it is 
unfortunate that any recommendation for a nominee for the post 
of general secretary should have been made by the National 
Executive Council, as their action may have a quite unfair and 
unwarranted influence; and they feel that due consider- 
ation has not been given to the qualifications which such a 


position demands. They desire that, so far as is practicable, each 


member shall be acquainted with the real situation and the vital 
importance of the appointment before a final decision is arrived at. 
Further, they take exception to the inadequate salary offered, and 
suggest that the whole matter be reviewed before nominations are 
considered. In the opinion of members of the Western Section, it 
is essential that the future policy of the Association should first be 
definitely formulated, as the qualifications necessary in a secretary 
are inevitably linked thereto. They consider that the post should 
be thrown widely open to competition.” 

At a meeting of the ABERDEEN Rotary CLUB on Thursday, 
last week, Mr. J. A. Bell, the city electrical engineer, read a 


paper 
_ on “Aberdeen Electricity Supply,” in which he stated that the 


power load at Aberdeen had increased by 99 per cent. during the 
past four years; the electricity department now supplied 50 per 
cent. of the power used for industrial purposes within its area. 

On November 29th, at the Heriot Watt College, Edinburgh, Mr. 
A. Thomson read a paper on “The Running and Maintenance of a 
D.c. Concentric System,” before the Lothians Branch of the Asso- 
ciation of Mining Electrical Engineers. 


Demobilisation and Resettlement: City of London 
Advisory Committee.—The attention of employers and workpeople 
is drawn to the activities of the Local Advisory Committee 
recently set up by the Minister of Labour in connection with the 
City of London Employment Exchange, 9, New Bridge Street, 
E.C. 4, In addition to assisting the Exchange in its extensive 
work of supplying —- men and women for clerical and pro- 


fessional occupations in the City, the primary. functions of the 
Committee relate to the employment of men now being discharged 
from H.M. Forces (including questions as to the wages which 
ought to be paid to disabled men), and also to the arrangements 
for dealing with reconstruction problems from the labour point of 
view. The Minister has been fortunate in securing Sir T. Van- 
sittart Bowater, Bart., as chairman of this Committee, together 
with many prominent citizens—representative of employers and 
labour organisations—who are intimately acquainted with trade 
conditions in this area. The Committee has already held several 
meetings, and there seems every prospect that it will be able to 
render valuable assistance to the Government in achieving the 
important objects for which it has been established. 


Demobilisation Advisory Committee.—The Minister of 
Munitions has appointed the following to be an Advisory Com- 
mittee of Employers to advise upon the Demobilisation Board of 
the Ministry of Munitions, the Chairman of which is Sir James 
Stevenson, Bart. :— 


Sir Vincent Caillard. Sir.Glynn West. 

Sir Allan Smith. Mr. Henry Summers. 
Sir Herbert Rowell. Mr. E. J. Brown 

Sir Wilfrid Stokes. Mr. J. Main. pe 


Mr. George Sutton. Sir Harris Spencer, K.B.E. 
Mr. H. C. B. Underdown. Mr. H. B. Renwick. 


Mr. W. L. Hichens. Mr. R. G. Perry, C.B.E. 


Unemployment Pay.—It was announced on Wednesday 
that the Government had decided to increase the rate of out-of- 
work donation to men by 5s. per week, making it 29s.; to 
women by 5s. per week, making it 25s.; to boys and girls between 
15 and 18, 2s. 6d. per week, making their amounts 14s, 6d, and 
12s. 6d. respectively. The new scale is payable as from yesterday, 
December 12th, 


Appointments Vacant.—Outside assistant to take ¢harge 
of meter, motor, and installation departments for the Leigh 
(Lanes.) Corporation electricity works ; rolling stock and overhead 
equipment engineer (£450) for the Belfast Corporation tramways ; 
chief electrical engineer (£350) for the Colne Corporation elec- 
tricity works ; shift engineer (£120) for the Llandudno U,D.C. 
electricity works. See our advertisement pages to-day. 

Applications for the Chair of Physics and the Chair of 
Chemistry at the University of Birmingham, the former held by 
the late Prof. J. H. Poynting, F.R.S., and the latter vacant by 
the resignation of Prof. P. F. Frankland, F.R.S., have to be 
received by the secretary by February 8th, 1919 (the stipend in 
each case is £1,000 perannum). 


Volunteer Notes.—Royat Encrverrs (Vots.), Lonpon 
Army Troops CoMPANIES,—Headquarters: Balderton Street, 
Oxford Street, W. 1. 

Regimental Orders No. 50, by Lieut.-Colonel C, B, Clay, V.D., Commanding. 
Monday, December 16th, to y, December 21st.—Drills as usual. 
C. Capt. R.E., Adjutant. 


The Eight-Hour Day.— According to the Manchester Daily 
Dispatch, Mr. J. Rowan, general secretary of the Electrical Trades 
Union, in a special circular, says :—‘‘ We have been in direct 
negotiations for a shorter - working week since 1913. The negotia- 
tions were suspended in 1914 on account of the war, and reintroduced 
two months ago. It must be borne in mind, however, that the 
desire for a 48 hours’ week has been in the minds of the trade for 
at least 40 years. American organised labour, as one of their con- 
ditions for giving their support to the United States entering the 
war, laid it down that a 48 hours’ week would be established in the 
United States at the end of the war. German workmen, when 
forming a new Government, also laid it down that one of the points 
must be a 48 hours’ week. French labour has made similar pro- 
posals. From this, it will be seen, the movement is world-wide.” 

The following reasons are given for the demand for a 44-hour 
working week for Manchester Corporation employés :— , 

1. The Government’s strong recommendation for easing the strenuous hours 


of labour. 

2. A reported decision by Government inquiry of a higher standard of hea]th 
prevailing as a direct result of breakfasting before work. 4 

8. The expressed desire of municipal workers to atvend evening technical 
classes, in- order to qualify for a higher standard of efficiency in productive 
capacity, this being inconsistent and inopportune with early rising. 

4. To afford a gtrong opportunity of absorbing surplus labour discharged 
soldiers (who deserve the highest consideration) now returning vil life. 

5. Toc out in actual fact the strong recommendations as advised by our 
Premier at the Hippodrome on the occasion of the presentation of the Freedom 
of the Borough, September 12th, 1918. 


Drake & Gorham, Ltd.—Mr. and Mrs. Bernard Drake 
entertained the heads of departments of the London offices of 
Messrs. Drake & Gorham, Ltd., at luncheon on Thursday, Decem- 
ber 5th. Mr. Drake expressed his appreciation of the way,in which 
the staff had worked during the war, and alluded to the various 
war contracts which the firm had carried out to the satisfaction of 
the departments concerned. These included equipments for the 


manufacture of explosives, poison gases, anti-submarine apparatus, ¢f 


and power and lighting plants for camps, aerodromes, and other 
military establishments. From the firm 123 had gone into khaki, 
two had been killed, and several wounded. He had seen it stated 
that every man in the fighting line required the work of nine others 
to keep him ther-. He thought those who were concerned in what 
might be termeu-the drudgery of war production had in many 
respects a more trying time. Mr. R. Wilson Smith proposed a vote 
of thanks to the chairman, who, he said, had worked as hard as any- 
body during the war, and ‘to Mrs. Drake for the personal interest 
ul had always displayed towards individual members of the 
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Accident.—James Johnston, assistant in the employment 
of the Electric Lighting Co., Newcastle, Oo. Down, hada miraculous 
escape from being mangled in the machinery on Friday evening last 
week, The boy was assisting in starting the engine by pulling on 
the belt when the engine suddenly back-fired. Johnston failed to 
release his hold, and he was drawn under the fiy-wheel, and so 
tightly wedged in that it necessitated the dismantling of the 
engine before he could be extricated. Johnston’s wounds were 
slight, but he is still suffering from shock. 


Light-Weight Motors.—We understand that the Royal 
Aircraft Factory has succeeded in evolving a motor of 500-watts 
capacity, which weighs only 12 1b, 


PoLYTECHNIC INSTITUTE. 
—The prize distribution took place on Saturday last, when the 
Principal, Dr. R. Mullineux Walmsley, read his report on the past 
year’s work, He stated that, as regarded the Engineering Day 
College, the manufacture of high-class munitions upon @ com- 
mercial scale commenced on July Ist, 1915, was continued unin- 
terruptediy during the whole session, and until last week. 
During its existence this workshop has produced 14,720 high- 
precision gauges, many of them accurate to two ten-thousandths of 
an inch, and 43,511 gun parts for Woolwich Arsenal, a record 
which is believed to be in excess of the record of any similar 
educational workshop in the metropolis. In the Technical Optics 
Department the work of training women students in full-time 
classes in lens:and prism grinding was vigorously carried on 
throughout the whole year, with the result that an almost con- 
tinuous stream of women-workers in the industry was available for 
the development and extension of existing optical workshops, not 
only in England, but also in Scotland and Ireland. During the 
session nine complete courses for training suitable men as electrical 
sub-station attendants were held, and the whole of the men trained 
were placed out. This brought the total number of such courses 
held, since they were started in June, 1916, to 20. The Roll of 
Honour showed a total of 2,052 individuals who had joined the 
Colours, including 65 members of the ‘staff, 712 members and 
students and 1,275 students. In addition, there were a number of 
V.A.D.’s serving in military hospitals abroad and at home. Ninety 
have given their lives in the service of their country, and 190 have 
been wounded in that service. The Roll of Distinction contains 42 
names. The equipment and staff of the Polytechnic have been at 
the disposal of the Government for experimental and scientific 
work intended to aid the prosecution of the war, and, as the equip- 
ment of the laboratories is very complete, a considerable amount of 
excellent work has been done. 

UNIVERSITY OF LONDON, UNIVERSITY COLLEGE.—Arrangements 
have now been completed in the Faculty of Engineering to enable 
students, whose courses have been interrupted by war service, to 
resume them as nearly as possible at the point at which they left 
off, by rejoining at the beginning of the second term, January 13th, 
1919 ; and to enable students who were unable to begin their 
engineering studies last October, owing to war conditions, to begin 
them by entering next term, January 13th, 1919. For both classes 
of students additional work will be provided during parts of the 
Easter and Long Vacations, so as to enable them to get in a full 
session’s work between January and August, 1919. 


NATIONAL ELECTRICITY, SUPPLY. 


THE Incorporated Municipal Electrical Association has been 
considering the report of the Committee appointed by the 
Board of Trade on the subject of Hlectric Power Supply, and 
at a general meetmg of the members at Birmingham, on 
November 29th, adopted a report addressed to the Rt. Hon. 
Sir Albert H. Stanley, M.P., President of the Board of Trade. 
An abstract of the report is given below :— 

After giving a summary of the chief recommendations con- 
tained in the report of the Board of Trade Committee, the 
report proceeds :—We observe with satisfaction that the re- 
port recommends that in the national interest generating 
stations and main. transmission lines ought, as a general rule, 
to be publicly owned, and submit that the District Electricity 
Boards should in all cases be so constituted as to be wholly 
independent of the influence or control of commercially- 
owned electrical enterprises: To secure this object, it is 
strongly urged that the Boards should consist of representa- 
tives of local authorities and large consumers, to the exclu- 
sion of companies generating or distributing electricity. 

The ‘suggested methods of electing ‘the Boards are open to 
criticism in detail; in the constitution of the Boards a com- 
bination of all the public interests concerned would lead to 
efficient and economical administration. Those representa- 
tives who are at present ‘primarily responsible for the ad- 
“uch as chairmen and ‘deputy-chairmen of municipal com- 
mittees, would be suitable to form the nucleus of the new 
Boards, in view of their special: local knowledge, and this 
course would ensure a.continued expansion business 
on, lines. suited to the needs of their local areas. Members 


of the Board should be elected for @ period of six yéars. 
ause 30 appears to suggest that three of the five Com- 


ecm aout give their whole time to the service at a 


£3,000 4 year, and that the other two 


may be remunerated in some other way, and be allowed 
to.engage in other work. If this interpretation of the Com- 
mittee’s intention is correct, we emphatically protest against 
the proposal, as we believe it essential that all the Commis- 
sioners should be whole-time officers, and have no other 
interests whatever than the special duties which it is pro- 
posed to confer upon them. 

Ample evidence is available to demonstrate the fact that 
a well-situated power station, equipped with large modern 
units of generating plant, is able to afford a supply of elec- 
tricity at the station bus-bars at a lower price than a number 
of separate stations of a total equivalent capacity. The 
question of a cheap supply of electricity is not, wever, 
solely dependent upon poy generation. In certain cases 
the capital costs and operating expenses incidental to a long 
transmission line may counter-balance the advantage derived 
from the concentration of large plants. But in most indus- 
trial districts these large stations will be connected together 
by means of a common network, which: should result in a 
considerable saving in capital expenditure on spare plant. 
They are also thereby enabled to operate at a higher load 
factor, and to obtain the great advantage of stall lower work- 
ing costs which result from a diversity of demands. 

A mistaken impression undoubtedly exists that the report 
recommends the establishment of 16 large power stations for 
the supply of the whole of the electrical requirements of the 
country. The number 16 refers not to power stations, but 
to the number of districts into which the country would be 
divided for administrative It may be possible to 
have an area too large for efficient administration and con- 
trol. Attention is drawn to the great amount of work 
already done in several parts of the country towards the de- 
limitation of suitable areas. Full opportunity should be 
afforded the several local undertakings to make representa- 
tions to the Electricity Commissioners on. this point. 

We agree with the findings of the Committee in regard 
to the transfer of all generating stations and main transmis- 
sion lines to the Board, subject to the reservations herein 
stated. Such a procedure we consider absolutely essential in 
all cases where energy is to be transmitted from one area to 
another by means of an interconnected network, or where 
extensions of plant are carried out for the common use of 
the authorities constituting the Board. We are of opinion 
that to allow any existing undertaker to retain the owner- 
ship of a power station withm any given, district, whilst the 
remaining power stations are transferred to the Board, would 
introduce serious complications in actual practice, as well as 
financial chaos, and is therefore quite impracticable. When 
local undertakings are transferred to a District Board, provi- 
sion must be made to transftr all the rights and obligations 
under existing contracts. The provisions made for excepting 
certain un ings from transfer to the District Boards 
cover all the cases likely to arise in practice. 

The report nowhere countenances the view held in some 
quarters that all existing power stations are to be shut down, 
and new super-power stations erected forthwith. The first 
duty of the District Boards will be to consider which sta- 
tions, or portions of stations, should for the time being be 
employed; then to consider on which of the existing sites 
extensions can be economically carried out, and if and when 
these provisions are found inadequate to deal with the re- 
quirements of the area, the question of new sites, with large 
modern plants, would then be considered. Under this pro- 
cedure some stations will be shut down, others will be con- 
tinued, and a few will be extended. 

The report clearly contemplates—and, in our opinion, 
rightly so—that with the exceptions already referred to, all 
extensions should be financed by the new District Boards. 
A consideration of this point will inevitably lead to the con- 
clusion that all generating ‘stations should be transferred to 
the new Boards. 

Paragraph 56 (c) of the report contains a most important 
provision, namely, that it should be obligatory for the Dis- 
trict Boards to.supply a local undertaking, whose generating 
plant has been taken over, at least as cheaply as the latter 
could produce it themselves. We are of opinion that this 
safeguard should go a long way to facilitate the shutting- 
down of uneconomical plants. ‘ 

We favour direct control and operation by the several Dis- 
trict Electricity Boards in their respective areas. 

We are in general agreement with the recommendation 
that existing authorised undertakers should retain their dis- 
tributing rights. 

We are strongly of opinion that the terms set out in para- 
graph 56 (b) of the report, upon which the several under- 
takings should be transferred to ‘the District Boards, are in- 
equitable and imadequate, and are not such as could be 
accepted by local authorities. Where the District Board is 
formed to take over the undertakings of local authomities 
only, the basis of outstanding debt might not be inappro- 
priate, We ate of opinion that all sums—to whatever fund ~ 
they may be allocated—other than statutory sinking funds, 
should be retained by the individual undertakings. 

The case of those authorities who have placed sums from 
revenue account to capital account, or who, whilst maintain- 
ing their undertakings in a high state of efficiency out of 
revenue, have written down their capital at a rate in excess 
of statutory requirement, should receive special consideration: 

The difficulty. is greatly accentuated in the case of the 
companies, or where both local authority and company under- 
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takings have to be acquired by a District Board. Obviously, 
equality of treatment is essential, and in such cases it may 
be found necessary to apply Section 2 of the Electric Light- 
ing Act, 1888. 

The transfer of local authority undertakings to the new 
District Boards should not be viewed in the light of a public 
purchase, but more on the lines of the setting up of a 
partnership. 

In Clause 70 it is suggested that provision should be made 
whereby the District Board may provide compensation for 
displaced engineers and officials in case of hardship. We do 
not consider these provisions are adequate. In all cases 
where a power station or distributing system is transferred, 
thereby involving a loss to or diminution in the position of 
officials, a definite obligation should be placed upon -the Dis- 
trict Board to provide compensation on a fair and reasonable 
scale, which scale should be set out in any Bill that may be 
promoted to carry into effect the recommendations of the 
report. 

With regard to the use of overhead lines, wayleaves, rating, 
water rights, and liability for nuisance, amendments to the 
existing law in these directions are considerably overdue, 
and it will be difficult, if not impossible, to develop a national 
scheme until largely extended powers are granted in these 
directions. 

We entirely support the findings of the Committee that 
the present position is unsatisfactory, contrary to the national 
interests, wasteful of fuel resources, and deprives industry 
of the advantages which would result from a well-devised 


system of generation and transmission. In most districts: 


the position of undertakings in regard to the provision of 
extensions to meet future requirements is of the most press- 
ing importance. In order that steps may be taken at the 
earliest possible date to proceed with developments on sound 
lines, we are of opinion that the Commissioners should at 
once be appointed to assist in the preparation of the legisla- 
tion necessary to give .effect to the recommendations con- 
tained in the Board of Trade Committee’s report. 

Regarding the enhanced cost of materials resulting from 
the war, we heartily support the recommendation that assist- 
ance, both financial and otherwise, should be given by the 
Government in order to ensure the early carrying out of 
extensions without unduly burdening the industry with high 
charges for interest and amortisation. The suggestion that 
the sinking fund should be suspended, and interest paid out 
of capital during the constructional period, should receive 
support. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 

technical or the commercial side of the profession and indust 

also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements 


Central Station and Tramway Officials—Mr. H. W. 
FippaMENt, of the Manchester Corporation tramways depart- 
ment, and previously with Messrs. Dick, Kerr & Co., has 
been appointed car shed superintendent to the Exeter Cor- 
poration Tramways at a salary of £239 per annum. 

Birkenhead Electricity Committee has appointed Mr. W. 
Gattoway, of the borough treasurer’s department, chief 
clerk in the electrical engineer’s department at £200 per 
annum, plus war bonus. 

General.—Coun. J. THompson has been appointed chair- 
man of the Wolverhampton Electricity Committee. 

Roll of Honour.—Lieutenant C. F. Barrow, R.E., who 
has been awarded the Military Cross, wes employed in the 
Bolton Corporation electricity works. 

Sapper S. H. Burrows, who has died. of wounds, was an 
apprentice with Messrs. Electromotors, Ltd., Mane! 

Private L. Wueeiter, M.T., A.S.C., who has died of illness 
in Mesopotamia, was an apprentice with a Bedford firm of 
electrical “engineers. 

Captain T. Honper, London Scottish, who has died in 
hospital ‘at Banbury, was’previously engaged with a London 
electrical engineering firm. He was in the Mons retreat, 
aml was given his commission on the field. 

Mr. S. S. Barper, one of the prisoners of -war released 
from Ruhleben, is an electrical engineer, and he was for- 
merly on the staff of Messrs. Siemens Bros., of London. At 
the outbreak of war he held an appointment in Germany. 

Mr. E. N. Prk, tvho has arrived at his home at Win- 
chester, after being a prisoner of war at the Ruhleben 
camp, Germany, for four years, was previously an electrical 
engineer at Berlin. 

Corporal G. CranrietD, M.T., A.S.C., who has died from 
the effects of a chill, was an electrical marine engineer, for- 


we with Messrs. Cammell, Laird & Co., Ltd., of Birken- 
ead. 


Obituary.—Mr. A. A. Mitts.—The death occurred re- 
cently of Mr. Alfred A. Mills, age_ 58 years, who was for 
a long period on the staff at the Limehouse generating station 
of the Stepney Municipal Electricity Works. 

Will.—Mr. James ArtHur Fry, who left £500,000, “so 
far as can be at present ascertained,” was a director of the 
Bristol Wagon and Carriage Works, Co., Ltd. 


NEW COMPANIES REGISTERED. 


Explosives Trades, Ltd.—This new company has been 
registered at Somerset House by Ashurst, Morris, Crisp & Co., Solicitors, 
17, Throgmorton Avenue, E.C., with a nominal capital of £18,000,000 in £1 
shares ‘(6,500,000 6 per cent. cum. pref., 8,000,000 ord., 1,500,000 def., and 
2,000,000 to be issued with sych rights as the directors may think fit, subject 
to the rights of the cum. pref. shareholders). The objects are: To carry on 
the business of manufacturers and producers of explosives of all kinds, 
chemicals, artificial manures, dyes, &c., and to enter into an agreement with 
the Lords Commissioners of H.M. Treasury and the Rt. Hon. Sir Albert 
Scanley. The Articles of Association contain provisions (in the usual form 
approved by the Board of Trade) for mneating foreign control. The filed 
documents do not give a list of amalgamating firms, but a circular recently 
sent out by Nobel’s Explosives, Ltd., states that the boards of some 29 
well-known companies have approved «the scheme. The directors are to 
number ‘not less than five nor more than 21. No enemy may be a director 
or alternate director, and at least three-fourths of the directors must always 
be British subjects resident in the United Kingdom. The qualification of a 
director is ordinary and/or deferred shares of the nominal value of £2,000. 
Remuneration, 2£1, per annum) for the chairman, £750 for the deputy. 
chairman (if any), and £500 each for the others. No notice of situation of 
registered office was filed with the original papers. The registration fees 
paid to the Government in cornection with the above registration amount 
to over £45,000. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hong-Kong Tramway Co., Ltd.—Satisfaction to the ex- 
tent of £300 on May 14th, 1918, of mortgage by way of trust deed, dated 
“July Ist, 1903, securing £195,000. (Notice filed November 27th, 1918.) 


Power Plant Co., Ltd.—Satisfaction in full om October 
&th, 1917, of debentures dated 1906-13, securing £5,000, £2,000, and 25,000. 


~ James Keith & Blackman Co., Ltd.—Satisfactionm in full 
on November llth, 1918, of first and second debentures, dated 1902-14, secur- 
ing £800. 


Holloway Electric Supply Co., Ltd.—Mor'tgage and land 
registry charge on freehold property at Islington, dated November 9th_ 
1918, to secure £1,600. Holders: Mrs. A. C. Mackower and E. Wheldon. 


Remco Carbon Co., Ltd.—Particulars of £2,500 deben- 
tures created October 7th, 1918, filed, the whole amount being issued og 
November 29th, 1918. Property charged: The company's undertaking and 
property, present and future, including uncalled capital. No trustees. 


CITY NOTES. 
Mr. G. Fuller, M.I.E.E., presiding at 
Fuller annual meeting on December 3rd, said 
Accumulator that they were still unable to give a 
Co., Ltd. detailed statement of their finances owing 


to long negotiations that had been going 
on under the Excess Profits Acts. In the meantime they 
felt justified in recommending divideads of 10. per vent. on 
the preference and 15 per cent. on the ordinary shares. The 
turnover for the past three years had been approximately : 
1916, £50,000; 1917, £150,000; 1918, £280,000. As to reserves, 
they had written £18,000 off patents, approximately £16,000 
off buildings, machinery and plant, and after setting aside 
an ample sum for excess profits and munitions levy, they 
were carrying forward a substantial amount. Generally 
speaking, the profits had increased in a similar rate~to the 


financial year ‘the orders on the books were over £110,000. 
Aécumulators would be more and more necessary in the 
future development of the electrical trade. They were really 
a key industry, and the company’s field of enterprise was 
world-wide. Another important development in their busi- 
ness was the manufacture of electri miners’ lamps using 
their block cell. They had orders on the books for many 
thousands of these lamps. They anticipated being very busy 
in the near future in supplying the greater part of the 
requirements of the mining industry. The chairman re- 
ferred in sone detail to the social side of the business, and 
the arrangements that were made to improve the conditions 
of the workpeople. 

In the course of a ly to questions, the chairman said 
that they were not dividin 


@ sum as ible in hand in view of the ex ion of the 
business. The question of additional capital would have 
to be considered shortly, and the shareholders would have 
the first opportunity of subscribing. 


unex 


| 
ad 
Tat 
Su 
J 
was 
ag Rs.14, 
accoul 
mium 
profit 
to Rs 
wey 
4 and I 
comm 
Rs.80, 
distril 
of the 
tax, 
share: 
j up 
B.H.P. 
suppl 
the ] 
: prove 
result 
frequ 
taken 
ous 
trou 
syste 
The 
good 
in h 
incre 
: mill 
the 
ra 
selv« 
pow 
the 
serv 
by 
tons 
and 
if 
Ltd 
stat 
dut 
j divi 
sha 
a turnover. The buildings and plant had been greatly ex- 15s. 
a tended, and with a view ‘to the future development of. the the 
company they had purchased considerable additional land 
mY ae adjoining the works. Their site was one of the finest for ord 
ey hes: electrical works, with ample provision for future extensions. fact 
oO ae They commenced the new year with the greatest hopeful- Ru 
| ness. The directors were optimistic men of business, full an 
ee of enterprise, and alive to all the great possibilities. The 
ee oa prospects of electrical requirements in the future were so 
great as to be almost overwhelming. At the close of the 
ner 
is 
4 
23; 
ma 
on 
to 
pre 
an 
loa 
del 
ph 
— tic 
could have doubdied the dividend on the ordinary shares 
@ 3 uite easily, but deemed it more prudent to keep as large we 
fo 
pr 


Vol. 83, No. 2,142, Decemaer 13, 1918.) THE BELEOCTRICAL REVIEW. 581 


Tata Hydro- 
Electric 


ly Co. 
wr g. ‘The report for the year 

June 30th, 1918, showed that the company’s total income 
was Rs.32,28,162; deducting total expenditure of Rs.13,49,384 
and Rs.4,00,000 set apart for depreciation, the balance was 
Rs.14,78,777. Adding Rs.75,340 brought forward from last 
account, and Rs.6,91,484 which stood in last account for pre- 
mium on shares, and which has now been transferred to 
profit and loss account, ‘the total disposable. profits amounted 
to Rs.22,45,602. Deduoting Rs.8,01,247 paid in May last by 
way of ad. interim dividend and two sums of Rs.3,98,155 
and Rs.49,362 respectively, representing part of guarantors’ 
commission and balance of brokers’ commission, and also 
Rs.80,613 carried to reserve fund, the balance available for 
distribution was Rs.9,16,235. Payment was recommended 
of the final dividend for ‘the year at 7 per cent., less income 
tax, on preference shares, and at Sy cent. on ordimary 
shares, old and new, with due regard to the amount paid 
up per share. *% would absorb Rs.8,35,067, leaving 
Rs.81,167 to be carried to the next account. The present 
b.H.P. of motors in service is 45,000, exclusive of 5,500 H.P. 
supplied to consumers other than factories. The plant at 
the power ‘house has on the whole given satisfaction; im- 
provement in the generators has beén undertaken with good 
results. Lightning storms have this year given rise to more 
frequent interruptions to service, and special steps are being 
taken to further strengthen the lines. The fourth synchron- 
ous condenser has been erected and put into service, 

all the plant has continued to give satisfactory service. No 
trouble has been experienced with the underground cable 
system. Forty-one consumers are now _recetving power. 
Difficulties in getting the necessary equipment consequent 
on the continuation of the war have prevented completing the 
installation of equipmenits for power already contracted for. 
The operation of the. hydraulic lakes and canals system has 
been taken over by the operating staff. During last season 
good progress was made with Shirawta dam. The chairman 
in his speech said that the number of consumers had again 
increased from 38 to 41; the increase would have been still 
greater but for the war, which had delayed the supply of 
mill motors and cables. They had been rather severely and 
unexpectedly handicapped by the extraordinary paucity of 
the rainfall. The mmimum rainfall for the last 50 


for which they had records was 93 inches. For the year 

i it had only reached §8 inches. With the 
d im the unseasonable 
rains, they would probably tide over what ‘appeared to be 


a rather difficult situation. «They had to congratulate them- 
selves on the growing popularity of electricity as a motive 
power in that city. They had already a large night load; 
the public and the Government had been rendered a great 
service by the conservation of coal; the energy supplied 
by them during the last year would have required 100,000 
tons of coal to produce it and 6,000 wagons to bring that 
amount of coal into Bombay. Their income was increasing, 
and he felt confident of the future. 


India-Rubber, Gutta-Percha & Telegraph Works Co., 
Ltd.—The — for the year ended September 30th, 1918, 
states that after making provision for doubtful debts and 
war contingencies reserve, which includes excess profits 
duty and munitions Exchequer payments, the net. profit is 
£143,589, plus £59,866 brought forward. The preference 
dividend absorbed £12,500; interim dividend on the ordinary 
shares £12,500; put to reserve £50,000. A final dividend of 
15s. per share, free of income tax, making 10 per cent. for 
the year, is recommended, requiring £37,000, and leaves 
£90,955 to be carried forward, Mr. G. W. Smith, extra- 
ordinary director, who had been manager of the Persan 
factory for 44 years, died in February last. Mr. Stuart A. 
Russell, the works manager at Silvertown, has been elected 
an extraordinary director. Meeting, December 19th. 


Barbados Electric Supply Corporation, Ltd.—Tradi 
profit for the year ended June, 1918, £3,197, against £2,910 
and £2,693 for the two preceding years. Repairs and re- 
newals, £484, consist chiefly of replacing poles, which work 
Is now practically completed. Consumers increased from 
1,403 to 1,541, and 25-c.r. (equiv.) connections from 19,562 to 
22,208. Considering the continued difficulty of obtaining 
inaterials the progress is satisfactory. £1,270 was expended 
on further house connections and additions to mains. Owing 
to legal difficulties in connection with the collateral security 
Proposed to be issued on the renewal of the loan of £10,000, 
an arrangement has been made, with the subscribers to that 
loan under which they have taken up £110 of 5} per cent. 
debentures in respect of each £100 subscribed. 


Castner-Kellner Alkali Co., Ltd.—Net profit £261,339. 
plus £45,078 brought forward. £60,000 is put to deprecia- 
tion, a final dividend of 11 per cent. is to be paid, making 
_ , eo cent. for the year, and £48,819 is to be carried for- 


Parsons Marine Steam Turbine Patents, Ltd.— Dividend 


for/ 1917-18 25 per cent., the same as for each of the two 
Drevious years. 


Amazon Telegraph Co., Ltd.—Mr. C. W. Parish, speak- 
ing at the annual meeting on November 26th, said that the 
difficulties prevailing in the Amazon had necessitated the 
sending of a large number of telegrams. Their traffic re- 
ceipts bad amounted to £59,158, as compared with £51,166 
for the previous year, am increase of £7,992, or over 15 per 
cent. The Brazilian Government subsidy and interest were both 
slightly -higher, and the gross revenue amounted to £80,455, 
against £72,144, an increase of £8,311. Whilst most of the 
expenditure items showed a slight increase, the cost of main- 
taining cables had amounted to only £12,476, or £2,409 less 
than for the previous year. The total working expenses 
were £31,598, or under 40 per cent. of the gross’ revenue. 
The net revenue was £48,857, as against £40,605, an increase 
of £5,252, or over 20 per cent. After placing £17,000 to the 
general reserve account, increasing it to £65,000, they re- 
commended a dividend of. 4} per cent., less income tax, leav- 
ing £6,842 to be carried forward. With regard to prospects, 
traffic receipts up to date were about the same as for the 
corresponding period of last year. It was impossible to fore- 
tell what conditions were likely to prevail in the rubber 
market during the remainder of the year, but it was the 
general opinion that when peace was settled and normal 
shipping facilities were available, there would be a great 
demand for rubber; if so, it would bring additional revenue 
to the company. They might safely face the remainder of 
the year with equanimity. The expectation of a further 
expansion in the service of local deferred messages had been 
justified, as 107,262 more local deferred words had been 
sent during the year, an increase of 133 per cent., and the 
receipts from that class of traflic were £5,459 more than in 
the previous year. Mr. F. E. Nosworthy (the managin 
director) said that their system now comprised 2,480 ee 
miles of cables, with 19 stations. During the last two years 
there had only been six interruptions to through communica- 
tion, totalling 17 days. 


Cape Electric Tramways, Ltd.—Mr. L. Breitmeyer, pre- 
siding at. the annual meeting on November 27th, said that 
the recovery in the traffic receipts had steadily continued, 
and was the most satisfactory feature of the undertaking. 
During the year the passengers carried on the Cape Town 
and Port Elizabeth systems were 2,444,465, earning 
£264,138, an increase of 2,692,449 passengers and £33,032. 
The nearest approach to these figures was in the year 1903-04. 
The working expenses were higher than in the preceding 
year, but the ratio of expenses to receipts ait 61.16 per cent. 
compared. with 60.91 per cent. in the preceding year. The 
profits earned were better by £8,420. Most of their fares 
were fixed either by Acts of Parliament or by agreements, 
and the power of revision was considerably restricted, but 
they had put increases into force where they were free to 
do so, though those alterations were only introduced toward 
the end of the financial year. South Africa, from the busi- 


h a period of unpreceden 
dustries had been started. Work 
high pressure everywhere. ~ 


Norwegian Marconi Company.—It is announced from 
Christiania that the ‘‘ Norsk Marconi Kampagni’”’ has been 
floated, with a capital of 900,000 kroner, which will engage 
in the construction and sale of apparatus for wireless tele- 
graphy and telephony. The Marconi Wireless Telegraph Co., 
London, is to receive 300 shares in return for the exclusive 
right granted to the Norwegian company to construct and 
sell apparatus in accordance with the patent of the English 
company. As the. Belgian ‘‘ Société Anonyme Internationale 
de Télégraphie Sans Fil,’’ which is closely connected with 
the English company, had previously received the sole right 
for the sale and erection of wireless installations on board 
Scandinavian merchant ships, the Norwegian company has 
concluded an agreement with the Belgian company, accord- 
ing to which the former obtains the right of having the 
monopoly of supplying all Norwegian merchant ships, which 
= built in Norway, with Marconi wireless installations. 
— financier. 


Fraser & Chalmers, Ltd.—In their report to June 30th 
the directors refer to the sale of the Enth works and the 
engineering business to the General Electric Co., Ltd. The 
price agreed, which included a substantial eum for goodwill, 
in addition to the book value of buildings, plant, machinery, 
and stocks, has been received in cash smce the close of the 
accounts. The assets of the business in South Africa have 
also been sold. The profit, after providing for depreciation, 
and after making provision fér excess ofits duty, was 
£33,295, as compared with £36,174 for the previous year. 
Negotiations are proceeding with regard to the sale of the 
assets of the remaining branches of the company in Canada, 
Australia, and Singapore. In view of the comprehensive 
realisaitions which have been lately effected, the directors 
will ascertain the views of the shareholders at the coming 
meeting with regard to liquidation. 


Companies Struck Off the Register.—The following 
companies have been struck off the Register, and are ac- 
cordingly dissolved :— 


Anglo-Foreign Engineering Offices, Ltd. ; 
Harold Wood Electrical & Engineering Supplies Co., Ltd. 
Stansfield Engineering Co., Lid. 
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wer Gas Corporation, Ltd.—Satisfactory results for 
the An has been entered into for the 
purchase of Messrs. Lymn & Rambush, thus securing a new 
type of gas-producer plant. Profit £26,599, plus £10,525 
brought forward. Dividend 6 per cent., less tax; £5,350 to 
reserve, and £16,797 carried forward. 


Western Telegraph Co., Ltd.—First quarterly imterim 
dividend 3s. per share, free of income tax, being 6 per, gent. 
per annum. 


Yorkshire (West Riding) Electric Tramways Co., Ltd.— 
Final dividend of 3 per cent. on the 6 per cent. cum. pref. 
shares. 


Globe Telegraph & Trust Co., Ltd.—Quarterly dividend 
2s. per share on ordinary shares. 


Shawinigan Water & Power Co.—Dividend of 1} per 
cent., less tax, for the quarter. 


STOCKS AND SHARES. 


Tuespay EVENING. 

THe main interest of the week is that centred upon Home 
Railway stocks. In this market, the recent speech of Mr. 
Winston Churchill at Dundee, at which he said that 
nationalisation forms part of the Government programme, 
has awakened interest in a lively degree, and has had the 
effect of putting up prices smartly. Optimism is rife with 
regard to the prices which holders of the stocks are likely 
to receive under a nationalisation scheme. Some quotations 
have gone up 4 or 5 points. Others advanced more slowly. 
Amongst the latter’ may be classed Districts: and Metro- 
politans, with gains of 4 and 2 respectively. The Income 
Bonds of the Underground Electric Railways, after touch- 
ing 92}, went back to 91}, showing a rise of 2, Upon what 
basis the Government is likely to found its scheme for 
taking over the securities is, of course, entirely unknown. 
Ingenious ‘calculations are made to show that the basis is 
likely to be one which will give proprietors considerably 
more Anoney than their stocks are valued at in the market 
to-day. 

Manifestly, Home Railway dividend-paying securities will 
have to be treated in w class diflerent from that which 
governs the non-dividend payers, and on any_ probable 
ground, so far as can be seen at present, Metropolitan Con- 
solidated stands fairly high. In regard to Districts, the fact 
of the stock having received no dividend for 36 years is 
accounted as a point in its favour. What is likely to happen 
to the Debentures, Guaranteed and Preference issues few 
people care to hazard a guess. It is, however, interesting 
‘to notice that City & South London 4 per cent. debenture 
stock can be bought at 70, giving a return on the money 
of 53 per cent. In the preference list, District 44 per cent. 
is on offer at 719, the return im this case being 6% per cent., 
while London Electric 4 per cent. preference is offering at 
65, affording a return of 6} per cent. on the money. A small 
amount of District 3 per cent. rent charge can be obtained 
at 54, the yield in this case coming to £5 13s. 3d. per cent. 
None of these stocks are, of course, available for strict 
trusts, and consequently they show higher yields than can 
be obtained from investment securities falling within the 
trustee boundary. 

Accompanying the rise in prices has come a considerable 
volume of business, so that the market presents an aspect of 
greater activity than has characterised it throughout the 
present year. The introduction of an eight-hours day is held 
to be of no particular account in reckoning up the chances 
of valuation under a nationalisation scheme, and it is con- 
sidered that it will pay the companies to declare as much 
dividend as they possibly can in respect of the current six 
months, since thereby they may be improving their chances 
of obtaining a good price for the stocks when the blessed 
word “nationalisation ’’ is translated into practical politics. 

Elsewhere in the Stock Exchange markets there is a fair 
amount of activity amongst industrials. British Aluminiums 
have been prominent with a rise to 37s. Dealings have now 
started in the new shares of Callender’s Cable, and the ordi- 
nary are quoted at £74 for the £5 ordinary shares, while 
the preference stand about § above the paid-up value of £3. 
Allotments of the new Siemens shares have appeared with- 
in the past few days, and the market price is 53 middle, 
com paring with 64 for the senior issue. Babcock & Wilcox 
have fallen 4. The Fraser & Chalmers report had little influ- 


ence upon the price of the shares, which remained at 31s. 6d. ° 


Indeed, some disappointment is expressed at the lack of 
information with regard to the assets of the company in 


‘Singapore, Canada, and Australia, although those in the 


Union of South Africa duly figure in the balan sheet 
Analysis of the latter is held to show that the current quobs. 
tion represents a fair value for the shares, but having regard 
the already the optimists look 
or an ultimate price several li i E y 
ings higher than that now 
Electricity supply shares are mostly quiet. The adv 
levels are well maintained, but punting further 


ments there is not much going on at present. Brompton 
ordinary and ©helseas are both § up, while Kensingtons 
show a rise of 7s. 6d., advancing to 5§. South Metropolitan 
second preference at 18s. are a shilling to the good. 
Beyond a further sagging in the price of Anglo-American 
Telegraph deferred to 233, and another 1/16 improvement 
in United River Plate Telephones, the list of cable issues 
exhibits no changes. India-Rubber shares have risen 5s. to 
173 in spite of the slight falling-off in profits as disclosed by 
the report just out. The dividend on the ordinary shares 
is again 10 per cent., free of tax. The directors raise the 
carry-forward by some £30,000 to £90,000, and the balance- 
sheet shows the company to be in an excellent position. 
The colonial and foreign ‘traction group’is disposed to ease 
off, except as regards debenture stocks of the best com- 
panies. Amongst the latter, Madras 5 per cent. debenture 


. stock has risen 3 to 85, and Melbourne consolidated deben- 


ture stock at 86 is 1 up. On the other hand, British 
Columbia Electric debenture moved back: a point, and Brazi- 
lian Tractions are 1} lower, while the Anglo-Argentine 
Tramways group is inclined to give way a trifle after its 
recent display, of strength. Pernambuco Trams are fairly 
active about 8s. 3d., but business in the preference has 
dwindled, and the price is now 16s. 9d. An inquiry for Isle 
of Thanet 5 per cent. preference, no dividend on which has 
been paid since December, 1913, showed a pronounced scar- 
city of shares, while it is not easy to buy the ordinary at 
anything like their normal quotation of half-a-crown. Lon- 
don & Suburban ordinary at 3s. 6d., and the preference at 
8s. 6d. are more easily dealt in. British Electric Traction 
remains firm at 474, and the 6 per cent. preference at 78}. 
The Rubber market shows very little change on the week, 
and business in base-metal shares is meagre. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Home Execrriciry Companies, 
Dividend Price 


— Dec. 10, Yiela 

1916. 1917, 1918. Riseorfall. p.c. 
Brompton - oe oe 9 10 7 + £2618 0 
do. do. do. 44 Pref... 44 4% 618 4 
ee oe 8 5 4 +23 650 
CityofLondon .. .. 8 8 13¢ 609 
do. do. 6percent.Pref... 6 6 1 - 518 5 
County of London .. ee 7 7 1 — 6517 
do. do. G6percent. Pref, 6 6 1 ~ 618 5 
Kensington 6 7 +23 519 

London Electric ..  . Nil Nil Nil 
do. do. 6percent, Pref... 4 5 4 _ 65 0 

0. cent. 

St. James’ and Pail Mall... .. 8 
South London en, © 5 8 -- 618 4 
South Metropolitan Pref, .. 7 — 20/6 616.7 
Westminster Ordinary .. 7 9 664 


TELEGRAPHS AND TELEPHONES, 


Anglo-Am. Tel, Pref, ee 6 6 99 610 
do. Def, 6 9 6 
Chile Telephone .. ee  § 8 668 
Cuba Sub. Ord. 7 1 *6 13 4 
Eastern Extension ee 8 8 1 — %6 17 
Eastern Tel. Ord. .. ve 8 8 1 — % 0 5 
Globe Tel. and T. Ord. 7 1 5 
do. ee 6 6 514 8 
Great Northern Tel. oo 22 83 618 5 
Indo-European ee 13 -- 611 0 
Marconi ee ee eo 20 467 
Oriental Telephone Ord, .. 10 217 2 
United R. Plate Tel. oe. 8 +r % 3 3 
West India and 64 1 6 
Western Telegraph 8 415 7 
Home Rats, 
Central London Ord. Assented 4 4 654 — 622 
Metropolitan .. Ty 1 31 +2 846 
do. ot Nil WN 26 + Nil 
Underground Electric Ordinary.. Nil Nil 33 — } Nil 
do. “A” Mi 9/- Nil 
do, do, 4 914 +2 7 5 
Foreign Trams, 
Adelaide Sup. 6 per cent. Pref. .. 6 6 =e 
Anglo-Arg. . First Pref. .. + 
do. do. 6 Deb... 5 5 184 — 612 5 
Brazil Tractions ..  .. — 56 
Bombay Electric Pref. .. 6 1 511 7 
British Columbia Elec. Rly. Pice, 5 5 _ 
do. do. Preferred Nil Nil ~ Nil 
do. do. Deferred Nil Nil 47, Nil 
do. do. Deb. .. 4 62 -1 617 8 
Mexico Trams 5 percent. Bonds.. N Ni 67 _ Nil 
do. 6percent.Bonds.. Nil Nil 55 = Nil 
Mexican Light Common .. Nil Nil 40 Nil 
do. Pref. oe Nil Nil 50 Nil 
do. lst Bonds... Nil 71 
MANUFACTURING CoMPANIES. 
Babcock & Wilcox ee 6 33 400 
British Aluminium Ord, .. 37/-, + 681 
British Insulated Ord. 2 20 490 
British Westinghouse Pref. ee h 1 
do. do. 4percent, Deb, .. 4 4 — 660 
Electric Construction oe % 10 L 8.00 
Gen. Elec. Pref. .. 6 6 1 624 
do. Ord, e ee 0 20 17 8 
do, 4} Pref. tee 44 4 512 6 
India-Rubber .. 10 173 + 8 
ee 20 20 45 0 0 
*Dividends paid free of Income Tax 
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ELECTRIC SPOT WELDING.” 


Br G. A. HUGHES anp R. H. POOL. 


To decide whether it is better to.rivet or to spot-weld an article 
one must take into consideration the use of the article, and not 
base the decision on the cost of obtaining a desired strength. In 
light work spot welding can successfully replace riveting in 90 per 
cent. of the cases, There are numerous conditions where it is im- 
possible to use rivets because the stock will not permit the 
punching: of the hole, or because the rivet head is objectionable. 
Special spot-welding machines can be made to take care of the 
difficult shapes, and thus reduce the cost of an article in the saving 
of the rivets and dies, maintenance of dies, and labour in laying out 
and punching the stock. An jdeal condition for spot welding is 
where a smooth surface is desired and the material does not permit 
the countersinking of the rivet heads. The thickness of material 
that can be successfully welded will depend entirely upon its size 


TABLE I.—Data OptatNep Using THREE PLATEs. 
Size of Tapof Condition 
a Time, of 
Volts. Amp. kw. transformer. seconds. materials. 
232 186 176 O41 te 5 

232 176 O45 va 5 

282 180 181 0°43 5 44 
230 486.256 7 
20 « 248 is 7 


TABLE II.—Data Two PLATES. 
Tap of 


anto- 
Timein _trans- 


Condition of 

Volts. Amp. Kw. P.F. seconds. former. material. 

218 208 26°4 0°57 24 7 

218 224 26°0 0°63 22 7 

218 224 26°4 053 24 1 Scale 

218 228 O-n4 2 7 and rust 

218 

218 220 25°5 0°53 25 7 

218 224 28°0 0-57 22 7 


TABLE IIL—DatTa WITH DIFFERENT MATERIAL. 
Tap of 


auto- 
trans- Size of 


Time, 
Vol. Amp. Kw. p.F. seconds, former. spot, in. Material used. 
220 244 &@ O84 16 7 2 Two,-in. mild steel plates 
2200 200 20 2 7 2 ‘© yy-in. “ Vasco”. non- 
shrinkable steel plates. 
TABLE IV.—Comparison oF Spot-WELDED AND RIVETED 
JOINTS. 
Test Sizeof Condition of sheets, Maximum Nature of No. of 
No. spot, in, and contacts. load, Ib. failure. spots. 
1 vs Free from scale. 
ad Contacts good. 4,460 Welds pulled out 1 
2 vs Free from scale. 
Contacts good. 7,250 Welds pulled out 2 
3 is Free from scale. _ 
Contacts good. 10,920 Welds pulled out 8 
4 ts Scale on sheets. 
Contacts poor. 4,400 Welds sheared 2 
5 tk Rust and scale. 
8,100 Welds sheared 3 


Contacts good. 
6 Two}-in. rivets, holes drilled 


and rivets inserted with care. 4,700 Rivets sheared -- 
7 Two-in. rivets, holes drilled 
and rivets inserted with care. 5,200 Rivets sheared _ 


All tests were on No, 14 gauge sheets, steel 3 in. wide, single lap-joint, 
single-shear. 


demanded 24 Kw. to 25°6 Kw. Adl of the welds were satisfactory. 
(Note the power factor.) An attempt was made to weld on tap 8, . 
but this was , a8 the material next to the copper con- 
tacts would become hotter than the centre plate and would be 
forced out from under the contacts, and thus burn the material at 
the point of welding. 

An attempt was made to determine the proper pressure for the 
contacts while welding, since the presence of the scale and rust 
caused considerable arcing and burning of the material under the 
contacts, forcing the molten metal out, and thus leaving a bad 
weld, although it would have the appearance of a perfect one. 
Upon cutting into the weld, however, it would have the appear- 
ance of ahoneycomb. To avoid this trouble it was decided first to 


| 


Fig, 1.—STANDARD SPOT-WELDING MACHINE. 


burn the rust and scale off. This was accomplished by forcing the 
welding contacts firmly on the material and then turning the 
power on the welder for a moment. This method removed the 
scale ‘and assured a good contact between the welding points and 
the material. Then the power was turned on and the material 
brought up to a welding heat without arcing. This saved the 
cleaning of the stock and added about 50 per cent. to the life of the 
welding points. 

To determine the kilowatt-hours consumed in a day’s run, an 
integrating watt-hour meter was installed. Some conclusions made 
from these readings are :— 

1,480 welds of two pieces No. 18 gauge sheet steel. 
1,060 welds of four pieces No. 16 gauge and one piece ,},-in. plate. 


2,530 welds total in 10 hours. Energy consumed, 42 kw.-hours. 

680 welds of two pieces No. 18 gauge sheet steel. : 
1,350 welds of four pieces No. 16 gauge and one piece ,,-in. piste, 

545 welds of one piece of No. 18 gauge and one piece of j-in. mild steel. 


2,575 welds total in 10 hours. Energy consumed, 35 kw.-hours. 


TABLE V.—TENsION TEsTs ON SPOT-WELDED JOINTS. 
3 4 5 


Test No. .. ee ee 1 - 7 8 
Maximum load, Ib. .. pes 3,700 3,740 6,470 6,195 4,980 pad 7,880 1,790 
Nature of failure .. . Weld pulled Weld pulled Weld pulled Weld pulled Weld pulled Weld pulled Plate failed Plate failed 

out out out out out out 
n joint .. wd ée p tt -Butt Lap Lap Butt Butt 
Single shear Single shear Double shear Double shear Single shear Single shear Double shear Double shear 


Material tested.—No. 16 gauge sheets, 8 in. wide ; welds, § in. spots. 


and shape, together with the rating of the welding machine. 
The writers have seen two pieces of }-in. (1°27-cm.) material— 
a total thickness of 1 in. (2°64 cm.)—welded on a 30-Kw. machine. 

The data are intended to give an idea of (1) power consumption, 
(2) strength dt the weld, and (3) speed at which welds can be 
made. All the tests on which the data are based were made on 
30-KW., 220-volt, 60-cycle, hand-operated machines made by the 
Federal Welding and Machine Co., of Warren, Ohio. Fig. 1 shows 
its standard 449-B machine. The machines were in service for 
two hours before the tests were made. This was to allow for the 
heating of the machines. Each machine had an auto-transformer 
in the primary circuit of the welding transformer to control 
the welding current. Taps were provided on the auto-transformer 
to adjust the primary voltage in eight steps from 65 per cent. to 
full-line voltage. 

In making the test recorded in Table I, three plates of soft 
steel ,; in. (4°8 mm.) thick were used, making a total thickness 
of ; in. (13°2 mm.). The first three welds were made with the 
auto-transformer on tap 5. The time of welding varied from 
42 to 44 seconds and the power demanded from 17 Kw. to 18"4 Kw. 
The fourth and fifth welds were made with the auto-transformer on 
tap7. The time of welding was 30 to 31 seconds and the power 


* Electrical World October 19th, 1918, 


In making the tests indicated by Table III it was impossible to 
obtain two results alike,owing to the different chemical analysis 
of the steel. 


Forcing the Yield of Oil Wells by Electricity. —The yield 
of an oil-well may be diminished, and in some cases stopped, 
by the cooling of the rock-beds due to ingress of air. The 
crude oil is thereby thickened, and its flow through the 
crevices and porous channels in the beds is checked or wholly 
arrested. The remedies commonly used are hot water, steam, 
or hot air. These, however, are effective for only moderate 
depths. The recently devised method of applying an electric 
current to the warming of the oil avoids this difficulty, and 
moreover offers special advantages. The oil is heated without 
loss, and, much gas being generated, a pressure is set up 
which in some cases has forced the oil to the surface in bore- 
holes of great depth. The system is as effective in wells a 
thousand metres deep as in those of little depth. The mili- 
tary commands have used the system of electrical heating 
to restore. to working order temporarily abandoned mines in 
Galicia and Roumania.—Chemiker und Techniker Zeitung. 
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ELECTRICITY SUPPLY PROGRESS IN WAR TIME. 


In our issue of November 22nd (p. 487), we gave a 
schedule of electricity supply undertakings which had 
carried out extensions during the war, stating the amount 
of plant installed or ordered for that purpose. To supple- 
ment this schedule, we have obtained particulars of the 
extensions from the engineers responsible for them, and 
give them in brief below. As the data have not all come 
to hand as yet, we are unable to adopt a systematic clas- 
sification, and therefore they will be inserted as circum- 
stances permit. We trust that these particulars, with the 
comments of the engineers attached, will be of interest to 
our readers. 
BRADFORD. 


Not only have considerable extensions been made to the 
plant of the City of Bradford (Mr. T. Roles, city 
engineer and manager) during the period of the war, but 
further important extensions are’ at present in progress. The 
principal items of extensions which have already been car- 
ried out are roughly as follows :— 


One 5,000-kw. turbo-generator. 
Three 1,500-kw. rotary converters. 
— boilers, complete with fans, economisers, chimneys, 


a cooling stacks. 

Suction ash-handling plant. 

Coal conveyor. 

Switchgear. 

Storage battery, having an output of 5,000 amps. for one 
hour, and building to accommodate battery. 

One of the 1,000-Kw. low-speed sets is being removed to 
make room for a 12,000-kKw. turbo-generator, which is in 
course of construction, while another turbo-generator of simi- 
lar size is on order, and to provide room for this two_fur- 
ther 1,000-Kw. sets will have to be removed. The capacity 
of the generating plant, 16,800 KW. in 1914, will thus be 
raised to 44,250 Kw. 

BURY. 


The County Borough Council of Bury contemplated con- 
siderable extensions at the time when war was declared, but 
at the request of the Government these were held up. A 
3,000-KW. turbo-alternator ordered at the beginning of 1914 
was installed, and at a later date, with the sanction of the 
Ministry of Munitions, a 45, 000-Ib. boiler was added to the 
plant. The rated output has thus been increased from 5,700 
to 8,700 Kw. 

During the past four years the electricity department has 
had to refuse new business to the extent of some 4,000 H.P. 
through inability to carry out extensions; these applications 
have not been from industries. established specially for wair 
purposes, but from others normally engaged on export or 
the home trade. 

The output has been well maintained, mainly through the 
extra demand of munition makers coinciding with a falling: 
off in the requirements of other trades, such as textiles and 
paper-making ; no doubt this process will now be repeated in 
the reverse direction. 

The borough electrical engineer and manager, Mr. 8. J. 
Watson, thinks it was a mistake to restrict extensions of 
modern works, particularly from the” fuel pomt of view. A 
number of power users in his area who wanted to use the 
public supply, but whose demand could not be met, have 
temporarily brought into use second-hand prime movers or 
old plant requiring much more fuel per unit than a power 
station, and they will certainly have to wait 18 months or 
two years before an increased public supply can be provided. 
In some cases this will retard the establishment of useful 
industries. He considers that the prospects for an increased 
use of electrical power in Bury are distinctly good, and every- 
thing possible should now be done to ensure that these de- 
mands can be met. As a system of priorities will probably 
be continued for some time to come, and industrial develop- 
ment is now of first importance, and cannot properly be 
dealt with without an ample supply of cheap power, exten- 
sions of power stations should be facilitated by the highest 


priority certificates. 
MAIDSTONE. 


In the very early days of the war the Borough of Maid- 
stone (Mr. E. E. Hoadley, engineer and manager) put in a 
1,250-kw. Ljungstrém turbine, with a 1,000-Kw. rotary con- 
verter; this was partly to replace some small 150-kw. Peache- 
Parker and W estinghouse. sets, of which wy coy five were 
installed. On the outbreak of war, three of these were taken 
for purposes of wireless telegraphy, one to go somewhere in 
the Egyptian desert, and the other two to the Isle of Ascen- 
sion. Since then the borough has got rid of the other two— 
one to an aeroplane factory and the second to a colliery— 
and is now erecting a second Ljungstrém set, but of 1,750 Kw. 
capacity, giving a three-phase supply at 6,600 volts, with the 
necessary E£.H.T. switchgear and transformers. An &.H.T. 

cable is being laid to a sub-station equipped with a 1 ,000-Kw. 
rotary converter and the necessary transformers. 

_ In the boiler-house a 30,000-Ib. Thompson water-tube boiler 
is being installed, fitted with Class “A” travelling grate 


stokers, by the Underfeed Stoker Co., wi are capable of 
burning either anthracite or coke breeze. A complete mecha- 
nical coal-handling plant, consisting of elevators and con- 
veyors, has been installed by Messrs. Ed. Bennis & Co., Ltd., 
and the Council has also purchased a 3}-ton electric coal 
wagon for carting coal, an air compressor for cleaning elec- 
trical machinery, and a 100-Kw. balancer. All this plant has 
been installed to meet the additional demand which. has been 
experienced, chiefly from large extensions to the power sup- 
ply; most of the new connections have been used for the 
production of munitions, some of which have been of the 
very highest importance. The plant capacity before the war 
was 2,075 Kw., and is now over 4,300 Kw. 

The oe 3g is in an exceptionally fortunate position, as 
the whole of the load that has been obtained will simply 


switch over at once to*peace-time productions, which were — 


the staple output of the factories before they were put on to 
war work, and the authorities look forward to very large 
developments in electricity supply in Maidstone and its 
immediate neighbourhood in the near future. 


RUNCORN AND WIDNES. 


The Mersey Power Co., Litd., had a small station at the 
beginning of the war, of a total capacity of 3,000 kw., with 
1,500 KW. spare; this has been running on a 17 per cent. load 
factor for the last two and a half years. Recently the com- 
pany has put in a new 3,000-Kw. set, which is now on load, 
but which took 18 months to get. The total plant capacity 
has therefore been raised from 4,500 to 7,500 Kw. The com- 
pany is now designing and obtaining quotations for a 100,000- 
KW. station on the shores of the Ship Canal, beginning opera- 
tions with two 12,000-Kw. units. 


SLOUGH AND DATCHET. 


The Slough and Datchet Electric Supply Co., Ltd. (Mr. 
A. E. Farrow, genera} manager) has in hand a scheme for 
which the plant has not yet been received (although certifi- 
cates have been granted, and it is hoped to have the plant in 
running order by next March); the company intends to install 
a 1,000-kw. Ljungstrém turbine in its works at Slough, and 
to generate there all electricity, both for itself and for the 
Windsor Electrical Installation Co. At the present moent 
it is laying a trunk main between Slough and the Windsor 
works; also it is putting down rotary converters at 
Slough for converting a.c. to D.c., and utilising the existing 
dynamos at Windsor, driving the latter with three-phase 
motors. Eighty per cent. of the load is for power purposes. 
The original capacity of the plant was 695 Kw., and the ex- 
tensions will bring it up to 2,030 Kw. 


SHEFFIELD. 


At the outbreak of war the electricity supply department 
(Mr. S. E. Fedden, general manager) was installing an 
8,500-KW. turbo-alternator at Neepsend. Orders were placed 
for a similar set and the corresponding boilers, and in 1915 
a 2,000-kKw. set and a 9,000-Kw. set were commandeered, 
boilers were ordered, and the extension of the building was 
pushed forward night and day. Still the demand increased, 
and at the beginning of 1916 additional plant was ordered, 
being brought up to 68,225 Kw. in 1917, as compared with the 
total rated capacity of the city elec trical undertaking of 28,225 
KW. in 1914—a total increase im three years of no less than 
45,000 Kw: During the same period the mains were greatly 
extended, 91 miles of cable being laid, new sub-stations were 
built and equipped, and new switchgear and other apparatus 
was installed at the power station and many of the existing 
sub-stations. During part of the time the whole of the 
generating plant was working continuously on overload. In 
addition to the above, a new power station is now being 
erected to accommodate plant of a total capacity of 28,000 
KW., and an additional extension of 50,000 Kw. has been 
authorised, which will bring the total rated output up to 
146,225 kw. 

WATFORD. 


“The staple trades at Watford, namely, printing and brew- 
ing, were badly hit by the war, and the growéh and turn- 
over of other industries to munition making has not done 
much more than counterbalance the loss sustained by the 
undertaking through the restrictions imposed upon these 
trades. Good, steady progress has been made, in spite of 
difficulties, and various new businesses have been supplied 
from the Council's mains, such as printing for a Government 
department, the manufacture of saccharine and medicinal 
chemicals, and the driving of one of the largest magneto fac- 
tories in the country. These will no doubt remain on the 
mains, but purely munition works, such as filling factories, 
&e., will probably disappear. In one respect the conditions 
are favourable, inasmuch as the bulk of the munition work 
has been a change-over to war work, and therefore the change 
to peace conditions should be easily accomplished. 

The prospects are very good, seeing that the district 
generally is very healthy, a there is plenty of land suitable 
for factory sites, with corresponding residential sites, within 
the electricity supply area, which is served by two railway 
lines, with a third extending into it shortly. The works of 
the Urban District Council (Mr. A. W. Barham, chief engi- 
neer) are being modernised to meet present conditions, and 
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a 1,250-Kw. Ljungstrém turbine (at 0.8 power factor) is ina 
installed to cope with the additional loads. This will bring 
up the total rated output of the plant from 2,500 to 3,750 Ew. 


TONBRIDGE. 


The output for private supply has been much reduced 
owing to Government regulations, and practically no new 
business has been done. There has been a considerable in- 
crease, however, due to supplies to munition factories in the 
district, and new mains to the value of £5,000 have been 
laid. New generating plant of 570 kw. has been sanctioned, 
and part of this has been installed. The new plant consists 
of a 170-kw. Willans-Crompton Diesel set and a 400-Kw. 
Willans-G.E.C. turbine set, raising the plant capacity from 
370 to 940 Kw. Bennis mechanical stokers have been fitted 
to the existing boilers. The Urban District Council (Mr. 
M. P. Plunkett, electrical engineer) has under consideration 
a scheme for utilising the water power at the Town Mills, 
which property it has recently acquired. 


MANCHESTER. 


Just before the outbreak of war the rated capacity ¢ the 
generating plant of the Manchester Corporation (Mr. S. L. 
Renee, engineer and manager) amounted to 76,000 kw., the 
first 15,000-KW. turbo-alternator (a Howden (Zoelly)- Siemens 
set running at 1,000 R.p.M., with surface condensing plant 
of 24,000 sq. ft. by Richardsons, Westgarth & Co., Ltd.) 
having been started up in June, 1914. It was originally con- 
templated that at this stage in the development of the Man- 
chester electricity system—the Barton site having been 
acquired—no further plant would be installed at Stuart 
Street. But it was not then possible to proceed with the 
Barton project, and, in view of the most urgent demands for 
power arising from the war, extensions were carried out at 
the Stuart Street station. 

During 1915 and 1916 two 6,000-Kw. turbo-alternators run- 
ning at 3,000 R.P.M. were put down, the first a Westinghouse- 
Siemens combination, and the second a Westinghouse-West- 
inghouse. The jet condensing plant was supplied by Mir- 
lees, Watson & Co., Ltd. These two 6,000-Kw. sets took the 
place of two of the original six 1,500-Kw. engine sets. All 
of the latter have now been removed. 

In the early part of the present year the installation of a 
secon? 15,000-Kw. turbo-alternator was completed. This com- 
prises a Richardsons, Westgarth turbine coupled to a West- 
inghouse alternator running at 1,500 R.p.M., with surface 
condensing plant of 30,000 sq. ft. by the first-named firm. 
This new unit replaced one of the two 3,750-kw. Wallsend- 
Slipway-Electrical Co. engine sets. There is further on‘ order 
for delivery by the end of this year a 20,000-Kw. turbo- 
alternator set running at 1,500 R.P.M., also of Richardsons, 
Westgarth, and Westinghouse construction, coupled to a 
Richardsons surface condensing plant of 40,000 sq. ft. cool- 
ing surface. The alternators of both = are capable of 
easily maintaining a continuous output of 20,000 kw. and 
25,000 KW. respectively. 

By the end of the present year therefore the total ca 
of the plant installed at Stuart Street will be 100,250 Kw. 

A clean sweep is bemg made of the original 24 10,000-1b. 
boilers in No. 1 boiler-house. Between 1909 and 1915 two 
Babeock & Wilcox, 30,000-lb. land type boilers and six 
45,000-Ib. marine type boilers were added. During 1916 and 
1917 four Babcock & Wilcox 60,000-lb. marine type. boilers 
were installed. 

There are under consirection two boilers of a similar type, 
but of even larger capacity than the foregoing. They are 
expected to be capable of giving easily and continuously 
100,000 Ib. of steam per hour when burning coal having a 
calorific value of 11,000 B.rH.v. Two additional units of this 
size are on order for completion during 1919. 

At the Bloom Street station in 1914 a traction battery of 
4,000 ampere-hours capacity—3-hour rating—by the Chloride 
Electrical Storage Co., Ltd., and in 1917 a 10,000/12,000-Kw. 
Westinghouse-W estinghouse "turbo-alternator running at 1,500 


R.P.M., with surface condensing plant by the same company, .. 


were installed. The latter has superseded one of the four 
original, 1, 800-kw. Musgrave-Westinghouse engine sets. 


CLYDE VALLEY. 


The Clyde Valley Electrical Power Co. (Mr. R. Robertson, 
commercial manager) is in course of increasing. its capacity 
from 55,000 Kw. in 1914 to 75,000 kw. The following are 
particulars of the generating plant installed or under con- 
struction since August, 1914, at the company’s: generating 
stations :— 

Two 5,000-kw. W: estinghouse turbo-alternators, 11,000 volts, 
three- phase, 25 cycles, now in operation. 

One 15,000-Kw. ditto ditto, expected to be in operation in 
March, 1919. 

One 15 ,000-Kw. ditto ditto, under construction. 


HACKNEY. 
The Metropolitan Borough of Hackney (Mr. L. L. Robin- 
son, M.Inst.C.E., borough electrical engineer) has increased 


its generating plant from 4,800 KW. in 1914 to 13,400 Kw. 
in 1918. Part of the new plant is now being installed. 
Messrs. Babcock & Wilcox, Ltd., are supplying two boiler 
units, each comprising land. type boiler, integral superheater, 
chain-grate stokers, Green economiser and induced-draught 
plant, and Weir turbine feed pump. The boilers are rated 


at 33,000 lb. per hour, and have a heating surface of 8,283 
sq. ft. (+ 1,980 sq. ft. superheater), working at a 

of 225 lb. per sq. inch, and a final temperature of 600 deg. F 
Messrs. C. A. Parsons & Co., Ltd., are providing a turbo- 
alternator of the pure reaction type, with a normal output 
of 6,000 Kw. at U3 power factor, running at 3,000 R.P.M. 
The condenser, of 9,500 sq. ft. cooling surface, will give a 
vacuum of 28.4 in. with barometer 30 in. at 6,000 Kw., with 
8,000 gallons per minute at 70 deg. F. cooling water. The 
air pumps are, of the Edwards type, and the circulating 
pumps are Rees Roturbo. The guarantee is 11.9 lb. steam 
per KW.-hour at full load. Mews. Ferranti, Litd., are in- 
stalling a panel for the 6,000-Kw. generator. 


(To be continued.) 


THE SUPPLY OF SINGLE-PHASE POWER 
FROM THREE-PHASE SYSTEMS. 


By PROF. MILES WALKER, D.Sc., M.I.E.E. 


(Abstract of paper read before the INSTITUTION OF 
2CTRICAL ENGINEERS.) 


A very large proportion of the electrical power stations of 
the world generate alternating current in three phases; there 
are, however, some purposes for which single-phase current 
is to be preferred, as, for instance, in high-voltage alternat- 
ing-current traction systems. Another purpose for which 
single-phase power is required at the present time is the 
operation of electric furnaces. There can be no doubt that, 
putting aside all considerations of convenience of electric 
supply and looking at the objects to be attained merely from 
the metallurgical point of view, the single-phase furnace 
has much to recommend it. Nevertheless, on account of the 
great objections raised by the suppliers of electric power to 
the unbalancing effect of a single-phase load upon their 
three-phase systems, the polyphase furnace is in much more 
extensive use in country than the single-phase furnace. 

In view of the very extensive use that will be made of 
electric furnaces for steel manufacture in the future, it is 
important to see what can be done to minimise the Objection 
of the suppliers of electric power to a single-phase load. 

The main objections to the single-phase generator are the 
emag: The cost for a given output is higher than for a 


‘three-phase generator; for instance, the cost of a 25-cycle 


single-phase generator of 5,000-Kw. capacity, running at 
1,500 R.P.M., would be about 30 per cent. higher than that 
of a three-phase generator of the same characteristics. This 
is partly because the single-phase output from a given frame 
is less than the three-phase output, and partly because a 
single-phase generator must be provided with a very heavy 
and well-constructed amortisseur on the field magnet, the 
cost of which is a considerable item. Secondly, the efficiency 
of a single-phase generator is considerably lower (from 1} to 
2 per cent.) than that of a three-phase generator of the same 
rating., This is caused partly by the higher iron losses due 
to the single-phase armature reaction, and partly by the loss 
in the amortisseur and the metal surrounding it. 

Where the load is divided between a number of locomotives 
or a number of furnaces which are not started simultaneously, 
it is possible to divide the whole into two parts, pitting one 
part on to one phase of a two-phase generator and the other 
part on to the other phase. It may be that such an arrange- 
ment givés a balance of load that is good enough for practical 
purposes; and if the generator is constructed with an 
amortisseur so as to take a single-phase load without injury, 
this arrangement is perfectly satisfactory. Similarly, three 
independent loads can be taken from a three-phase system. 

An appendix gives the graphic construction for finding the 
voltage change in each phase when a single-phase load is 
thrown on one phase of a three-phase generator, and it is 
established that if the single-phase load (even of low power 
factor) does not exceed 20 per cent. of the normal three-phase 
load the disturbance to the voltage is inconsiderable. An 
instance of this kind is found at Bradford, where single- 
phase furnaces of 400-KwW. capacity are thrown on and off 
three-phase mains without causing a noticeable unbalancing 
of the voltages. 

In some cases where power companies have refused to 
connect a single-phase load on to their systems, motor- 
generators have been installed. With a synchronous motor 
driving the single-phase generator, the set may be used for 
improving the power factor of the system by over-exciting 
the synchronous motor. For general convenience of opera- 
tion this method is entirely satisfactory; the consumer has 
complete control over his own voltage; the power factor on 
the three-phase side can be adjusted at will; and the maxi- 
mum demand can be kept within bounds, notwithstanding 
the heavy currents that may be drawn from the dadechen 
generator at times of short circuit. The main drawbacks 
to this plant are the high first cost and the poor efficiency. 
Owing to the low efficiency of the a et so generator, 
especially when built with heavy armature conductors for 
large currents, the efficiency of the whole set is usually very 
—. A 500-K.v.a. set has an efficiency of about 85 per 
cent. 
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In order to secure a higher efficiency than can be obtained 
from a motor-generator, and a better specific use of the 
material employed, a number of different types of balancers 
have been proposed for balancing a Senanlnee system that 
would otherwise be thrown out of balance by a heavy single- 
phase load. These may consist either of stationary ap- 
paratus, such as choke coils or condensers, or of running 
machines, which may be either synchronous or asynchronous. 

The generating plant in a three-phase power station mi 
conceivably be so large and its impedance so low that quite 
a large single-phase load might be thrown on,one phase, and 
yet voltage might remain practically undi ; So 
from the consumer's point of view the system might be con- 
sidered in balance. It is necessary to distinguish between 
unbalanced currents and unbalanced voltages; and in con- 
sidering voltages and currents, their phases and wave-forms 
are important as well as their virtual values. 

f a symmetrical generating system has impedances of 
finite value, any departure from the conditions of balance in 
the currents causes a want of balance in the voltages. On 
the other ‘hand, if the impedances in the generator and line 
are unsymmetrical, the voltage at the consumer's terminals 
will be unbalanced even when he draws currents that are 
balanced in ampliture and phase. If the voltages at the 
terminals of consumer S$ are unbalanced (owing, let us say, 
to an unsymmetrical load drawn by consumer U), a load 
of symmetrical polyphase machinery having small impedance, 
when put in circuit by consumer §, will have the effect of 
bringing the voltages more nearly into balance. This is due 
to the fact that the line supplies unbalanced currents to 8's 
symmetrical apparatus, so that even if the effect were almost 
to balance the voltages S can justly complain that his load 
is unbalanced. He would, in fact, have unequal heating 
in his windings, owing to the unsymmetrical loading of 
U's apparatus. Meanwhile, the central-station engineer 
om en be congratulating himself on the fact that his voltages 
and currents were very nearly balanced. If, therefore, we 
wish to make a complete statement of the want of balance 
on any system, we must be precise as to the part of the 
system under consideration, stating whether the voltages are 
unbalanced as to amplitude or phase, and whether the cur- 
rents are unbalanced as to amplitude or phase. This is all 
on the assumption that the voltages and currents are of 
pure sine wave-form; if not, there are very many more 
ways in which the system and parts of the system may be 
unbalanced. 

As Steinmetz -has pointed out, there is another test of the 
balance of the loads. If the sum of the three alternating 
components of the power is zero, the load is balanced in 
the sense that the Binge flows from the generator in an 
even stream; but if the sum is not zero there is a fluctuating 
flow of power from the generator. 

But it may happen that the amplitude and phase of three 
alternating power components are such that the three vectors 
representing them would form the sides of a triangle with the 
arrow-heads (showing the sense of the vectors) following 
one another consecutively. In this case the alternating com- 
ponénts of the power balance one another, although it may 
be that néither the currents nor the voltages are balanced. 
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Fia. 1. Fig. 2. 


Where a polyphase load has been unbalanced by the 


addition of a single-phase load, it may be balanced by the 


= of a waittless load taken by a choke coil or a con- 
ser. 

If we apply this metho’ to the balancing of a three- 
phase circuit which is carrying a single-phase load, it will 
be found that for some loads the addition of the choke coil 
gives a true balance; but that for other loads the balance 
(while it is such as to bring to zero the resultant alternating 
components of power) is not such as to comply with con- 
ditions of balance of voltages and currents. 

The addition to the system of the choking coil in question 
while it brings about a balance, increases the wattless load 
on the system. Now that condensers of large capacity can 
be manufactured at fairly reasonable prices, it would be 
possible to use a condenser instead of a choke coil, with the 
effect of improving the power factor at the same time as 
balancing the load. Such an arrangement, however, has the 
drawback (apart from its first cost) of requiring to be 
switched in and out with the furnace load. 

A running machine such as a synchronous motor or asyn- 
chronous motor is able to take energy from the circuit at one 
part of a cycle, store it as kinetic energy, and return it to 
the circuit at another part of the cycle. In this way it is 
able to neutralise the alternating component of the power. 
Any symmetrical three-phase motor or J ong running on 
the system and having an armature low impedance will 


used to correct the power 


’ factor of the system, whereas an asynchronous machine 


usually throws a lagging wattless load on the system. 

(a) Unsymmetrical Numbers of Turns on Balancer Wind- 
ing.—Fig. 1 shows a single-phase load D supplied from a 
three-phase supply, the terminals of which are A, B, and ¢. 
A balancer is shown with its windings E, F, @ connected so 
as to balance the load. The windings & and G together may 
form one of the phases of a two-phase generator, F forming 
the other phase. In this case the number of turns in F is 


Fic. 3. 


arranged so as to give a symmetrical three-phase voltage at 
the terminals. Or, if preferred, the winding B, F, and ¢ 
may be wound as an ordinary three-phase generator (fig. 2). 
In either case tappings are brought out from E G near the 
star point so that the imner end of F may be connected in an 
unsymmetrical manner. eee may also be brought out 
near the outer ends of E and G. 

The drawback to the use of these unsymmetrical connec- 
tions is that at no load they cause as much out-of-balance 
as they cure when the load is on. 

(b) Boosting Transformers in Series with Balancer Wind- 
ings.—It is ible to compensate for the inductive drop in 
the balancer windings by injecting electromotive forces of 
the right amount and phase, by means of sformers, in 
series with the balancer windings. In 1915 experiments were 
made to see how far a synchronous motor could be made to 
operate as a balancer by means. of injected E.M.F’s. The 
connections are shown in fig. 3. It was found that a rotary 
converter could be made to balance the currents to within 
6 per cent. of the mean current; this was good enough for 

ical purposes. The rotary converter, in addition to 

cing the load, provided all the wattless current for 
the single-phase load, the current from the. alternating- 
current generator being drawn at unity power factor. 

It was found that if the single-phase load was thrown off 
with the boosting transformer still in action, the rotary 
converter took from the alternating-current generator an 
unbalanced load of a magnitude comparable with the single- 
phase load thrown off. In fact, for every change of the 
single-phase load it was necessary to alter the taps of the 
boosting transformer, and for different power factors of 
the single-phase load it was necessary to take different 
combinations of phases in order to supply a boosting voltage 
in the right phase. 

It was thought by the author that it should be possible 
t# combine in one machine the balancing and power-factor- 
correcting functions of the synchronous motor with the 
functions of a step-down transformer and boosting trans 
former. This combination has been made in the balancer 
described in the paper. 

This rotating balancing transformer absorbs the balanced 
three-phase power in one winding, and supplies a single- 
one load from an independent winding. A balancer of this 
ind is of special interest in connection with single-phase 
tages claimed for the single-phase f 

> main advan claiméd for the single-phase furnace 
are as follows: In the first place, only two electrodes are 
required instead of three; and as these can be brought into 
the furnace at two diametrically opposite points the liability 
of the arc to cause a short-circuit through the hot semi- 
conducting lining is very much reduced. This enables the 
voltage between the terminals to be raised to a value almost 
double that which is practicable for a polyphase furnace. 
The increase in the voltage leads to a corresponding reduc- 
tion in current for the same power input; the smaller current 
leads to economy in conducting les and _ contacts, and 
enables a rmouch smaller electrode to be used than is possible 
in the polyphase furnace. As the electrode losses are de- 
pendent upon the surface of carbon exposed and also upon 
the amount of air-leakage through the furnace, the reduction 
in the number and size of the electrodes and in the number 
and size of leakage holes results in a great saving in electrode 


consumption. : In the second place, the 
has an exterior shape which approaches a form ; 
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the radiation losses are thus reduced to the smallest possible 
for a given content. — j 

When the purpose is to supply a single-phase current to 
an electric furnace, the source of supply being an ordinary 
three-phase system, there is an advantage in using a special 
kind of balancer which shall fulfil the functions of (1) volt- 
age transformer, (2) balancer, (3) reactance, and (4) power- 
factor corrector. These. functions can, course, be per- 
formed by @® motor-generator set designed with suitable 
characteristics; but the first’ cost of a motor-generator set 
is higher than that of a balancer of the same output, and 
the efficiency is lower. More clearly to. understand the 
functions of such a balancer, something should be said of 
the advantages (from.the user’s point of view) of working 
a single-phase furnace with an inductance in circuit sufficient 
to make the current lag by 45 deg. behind the voltage. 


Fic. 5. 


Consider the circuit shown in fig. 4 where 0 P is the 
primary winding of a transformer, 0 T its secondary winding, 
Tt x a choking coil, and F a single-phase furnace. In the 
vector diagram, fig. 5, let o T represent the voltage generated 
by the secondary, X T the reactive drop in the choke coil 
(with which may be included any reactive drop in the 
transformer); F X the reactive drop in the furnace, and o F 
the resistance drop in the furnace and the rest of the circuit. 
If this diagram represents the full-load working conditions, 
then the full-load current is lagging 45 deg. behind the 
voltage, and is represented to some scale by the line o F. 
When the inductance and resistance are adjusted to give 
these conditions on full load, and the inductance is main- 
tained constant, the voltage o T being constant, the input to 
the furnace cannot exceed the full-load value however the 
resistance of the circuit may be varied. In fact, if we change 
the resistance of the furnace from infinity to zero, the cur- 
rent will increase from 0 to 1.41 times full-load current, and 
the power at various values of the current will be given by 
the curve in fig. 6. The full-load value of the current gives the 
highest point of the curve. Any ion of the resistance of 
the furnace beyond this point causes a decrease in the input, 
although the current is slightly increased. If the furnace is 
short-circuited, the input falls to zero and the current cannot 
exceed 1.41 times full-load current. 

These conditions give stability in operation, and: are of 
great importance in preserving the lining of the furnace. 
No really refractory substances can be obtained for the lining 
of electric furnaces. The best commercial substances, such 
as dolomite, ite, or silica brick, have melting-points 
not very far above the temperature at which it is desired 
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to work the furnace. If by amy unfortunate chance part 
of the lining reaches a tem: above its melting-point, 
it begins to blend with the contents of the furnace, causing 
with the pouring.and heavy expense in re-lining. 
, the maintaining of the furnace at its proper temperature 
rhe ee upon the maintaining of the balance between the 
- ectrical input and the energy absorbed and radiated. If 
the characteristics of the circuit are such that an increase 
~ the current is accompanied by an increase in the electrical 
input, the care must be exercised, when the furnace 
= . full load, to keep the current near its full-load value; 
- this is difficult by reason of the unstable nature of the 
re. Automatic are often installed to keep the 


i within bounds, but even these are not found to be 
= Pes during the first twenty minutes after the furnace 
s started up from the cold; and in some three-phase 


furnaces, where no great amount of inductance is connected 
in circuit, it is necessary to have three operators (one at 
the regulating wheel of each carbon), with their eyes fixed 
on the ammeter, to screw up and down the carbons every 
few seconds in order to keep the currents approximately 
balanced... After the furnace has been heated fairly well, 
the lengths of its arcs are greater, and the regulating can 
then be handed over to a regulator of the Thury type. 
Where sufficient inductance is put in series with the 
furnace, the circuit becomes automatically stable and no 
such regulators are required. The ideal condition for steady 
running is attained when the inductive drop at full load 
is equ 


to give the required inductive drop. 
formers for this purpose, care must be taken to see that 
the cross-section of any iron added to the leakage paths is 
sufficiently great to give a fairly straight-line law. for the 
increase of the leakage flux with the current, right up to 
the point 1.41 times full-load current; otherwise it may be 
found that. when the furnace is short-circuited the current 
taken is much more than 1.41 times full-load current, and 
trouble may arise with the power company supplying the 
three-phase power. A case came to the notice of the author 
in which failure to provide a sufficient cross-section for the 
reactive iron resulted in undue disturbances to the power 


. system and great loss of furnace linings. 


(To be concluded.) 


DISCUSSION. 


Dr. 8S. P. Smrra congratulated the author on the excellence 
of his paper, and hoped the balancer which he had devel 
would meet with all success. He mentioned that the author 
had recently presented a thesis on the same subject which 
had gained him his science doctorship (Lond.). The study 
of vectors was full of interest, not only so, but as the paper 
under discussion had proved, quite correct solutions could 
be arrived at therefrom. After referring to one or two 
problems of load balancing, he said that he had noted that 
when several arcs were thrown on to a three-phase system 
the ammeter needle gave several violent swings; by the 
system described in the paper such disturbances could be 
entirely eliminated. He thought that electric furnaces, 
especially small ones, should render good service to electrical 
firms. Such firms usually had considerable amounts of 
pene fog turnings, &c., which could very easily be reclaimed 
by the use of a single-phase furnace in the same way that 
cast-iron scrap was dealt with. 

Mr. G. W. Parrripce asked the author if it were possible 
to reverse the process described, could a three-phase supply 
be obtained from a single-phase system? If so a supply of 
single-phase could be taken for heating, lighting, and smal] 
furnaces from a large three-phase network, which arrange- 
ment might be desirable under certain circumstances. He 
thought that single-phase current would come to be used 
for most furnace work, especially for small furnaces. He 
also referred to a large-capacity induction type furnace to 
which reference had recently been made and to the import- 
ance of single-phase current, and the converting of the same 
from three-phase for railway work. 

Mr. Bissy criticised the advantages that were claimed for 
the single-phase furnace; there was nothing in such a type 
of furnace that was not also practicable with the three- 
phase type. He said that a short fat. arc was preferable to 
a’ long high-voltage arc, and he did not think the use of 
single-phase current would bring about a reduction in copper 
in the conductors, because wifh three-phase there were two 
ares in series. He also criticised the shape of the furnace; 
the reason why a spherical furnace was adopted when single- 
phase current was used was so as to get the best advantages 
of the latter. Such a shape of furnace was not the best for 
steel making. Two operations had to be performed by an 
electric furnace, first the metal had to be melted, and then 
the steel had to be manufactured. A single-arc furnace 
would perform the first operation satisfactonly, but it was 
of not much use for the second operation. 

Mr. ErcnHents said that certain statements made, both 
by previous speakers and also in the paper, needed explana- 
tion. There was nothmg to recommend the’ single-phase 
furnate, whereas the three-phase type of furnace both 
melted the metal and also gave the necessary chemical 
treatment after melting. The furnace had a definite func- 
tion to perform, and it ‘should be thoroughly understood 
what that function was. He referred to the necessity of 
keeping the voltage between the electrodes low and the 
power factor as high as possible. With a 4-electrode, 3-K.v.s. 
furnace the maximum kick recorded was 1,200 xw.; the 
power factor was 0.9, and it was therefore not necessary, 
he submitted, to install rotary machinery in order to arrive 
at the same~results. Besides, makers had a. great 
dislike for xsotating machinery, and it should not be intro- 
duced if it could be done without, The spherical form of 
furnace was not good; it was desirable that the bath should 
be shallow compared to its diameter, and that condition did 
not obtain with the spherical shape. He wondered whether 
trouble) with high-frequency harmonics would be encountered 
with the system described, and would the author say whether 
the phase balancing depended upon a current lag of 45 deg. 
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at full load, as stated on p. 15 of his , or not. Apart 
from the criticisms that he had offered, paper contamed 
much valuable and interesting information, and the author 
was to be congratulated. ¢ 

Mr. Morpay did not think such a machine as had been 
described would be found necessary; there were other means 
of arriving at the same ends. He asked whether the author 
was justified in using vectors as he had done; as soon as 
distortion entered the problem vectors should not be used; 
under such conditions the results arrived at from the study 
of vectors could not be relied upon at all. 

Major A. M. Taytor called attention to a paper recently 
read by Mr. F. J. Moffett before the Staffordshire Iron and 
Steel Institute, in which the author very impartially con- 
sidered several types of furnace, and his remarks upon the 
importance of sealing up the furnace to render it airtight; 
the heat lost through the electrodes and the water-cooled 
glands seemed to him (Major Taylor) to bear quite maiterially 
upon the question of single-phase versus three-phase furnaces. 
Referrin g to the tests of the balancer devised by Prof. 
Walker, he said it would appear that the power factor of the 
secondary circuit, external to the machine, was as high as 
0.96. From that it was deduced that there was no external 
reactance, and that the whole of the reactance giving the 
curve shown in fig. 6 was contained in the secondary 
winding of the machine. He wondered whether the above 
large reactance was inseparable from the characteristics of 
the machine as, in. certain circumstances, that might prove 
to be a disadvantage. He noted that the power factor of the 
primary circuit was about 0.91 at full load; the large secon- 
dary inductance was not, therefore, entirely neutralised. 
That was disappointing if it represented the limit to 
which the power factor improvement could be carried. It 
was worth noting that Mr. Moffett, in his paper, gave 0.85 
to 0.95 as the power factor obtaining with arc furnaces, 
whereas Prof. Walker gave only 0.7 power factor. He hoped 
the meeting would bear with him im alluding to an invention 
of his own, and he would point out that, if am arc furnace 
could be got to work with 75 periods—and he understood 
that there were hundreds working in America at 60 periods— 
then his static frequency changer would be eminently suit- 
able for working off systems which worked at 25 periods. 
The frequency changer had the following characteristics : 
No rotating parts; high efficiency—estimated at 95 per cent. 
for 500 KW.; unity power factor on the secondary side allow- 
ing enormous currents at ‘low voltages to be supplied with 
# minimum amount of copper in the leads; giving a curve 
like fig. 6, so much commended by the author; perfect 
bailance on all three phases, whatever the load. He believed 
that the poor power factor on the primary side could be 
rectified at a cost of about £1 per Kw. by Kapp or other 
phase advancers. He had been working lately on a proposal 
which, if at fulfilled expectations, would enable a single- 
phase current of any periodicity whatever to be given from 
the secondary at unity power at a very low capital cost 
with high efticiency,-with a perfect balance on the primary 
loads, with high power factor in the primary, and absolutely 
without any moving parts. Assuming thait the. inherent 
reactance of Prof. Walker's balancer could be kept low, it 
seemed to him that a very great field was opened for suck 
a machine, quite apart from furnace work, and he wished 
it every success. He did not consider that the experiment 
quoted on page 18 proved that the balancer could deal with, 
say, a motor Joad of a poor power factor (such as 0.7) and 
yet give unity power factor in the primary, together with 
a balanced load. Perhaps Prof. Walker would reply to that 
point, and also say how the capital cost of the balancer 
compared with the cost of a single-phase generator at the 
generating station. 

Mr. Sayers doubted whether such a machine as described 
by the author would be found efficient in practice, his ob- 
jections being based on the fact that the machine was a 
rotating one. 

Mr. Coats disagreed with the author's claims that superior 
regulation could be obtained with single-phase furnaces. 
To-day three-phase furnaces were automatically controlled, 
both as regards dip and current; the statements made by the 
author in this t were not at all correct. The additional 
expense of rotating machinery would be a further disad- 
vantage of the author’s scheme. 

Mr. GirrorD stated that all the original Hercult furnaces 
were of the single-phase type, and the original furnace was 
still in active service in France. A departure from single- 
phase had. been made in this country on account of the cost 
of motor converters. In his opinion, all furnaces up to 
5 tons capacity should be single-phase, and those above, 
three-phase; the power factor also had an important bearing 
on the problem. A great disadvantage of rotating machinery 


was its high cost. The risk of breakdown should not be. 


forgotten ; spare parts were difficult to obtain at short notice, 
such parts were not usually carried on hand, and they intro- 
duced higher costs. . 

Mr. Mercer said that when he joined the Ministry of 
Munitions in connection with electric furnace work he made 
the discovery that the best results were claimed for every 
type of furnace; each maker claimed that his own particular 
make was the best. There were many good furnaces in 
this country doing good work; he gave instances where 
70 tons had been _produced by one furnace with a con- 
sumption of 220 units per ton, and another case of 180 tons 


per month with a consumption of 1,085 units per ton. On 
the face of it these results seemed good, but accurate and 
fair comparisons could only be arrived at after careful con- 
sideration. One had to consider what the furnace wag 
actually doing, whether it was merely melting metal, or 
melting and refining. He said that the smallest furnace in 
this country had a capacity, of 4 ton; he had personally in. 
practically every electric furnace at work in this 
country, and he thought on the whole the 3-ton furnace 
gave the best results. A great deal of trouble had been 
experienced with the bottom electrode and the water cop- 
nection; much astonishment would be expressed were the 
actual number of breakdowns known that had been caused 
through the failure of water connections. With regard to 
electrode consumption, he saw nq reason why all furnaces 
should not have a good record to show in that respect. 
The AvTHOR, in reply, said that it had been assumed 
that the single-phase furnace could only have one elec. 
trode at the top. That was not the case, and there 
was no reason at all why such furnaces should not have 
any number of top electrodes in lel. By such an ar. 
ement all the electrodes would be at the same voltage, 
and there would, therefore, be no fear of short circuits 
between them. A single-phase furnace was primarily ip. 
tended for melting purposes and not for refining. One had 
to know precisely under what conditions the furnace was 
to work and what it actually had to do before its advantages 
and disadvantages could be y discussed. 


NEW PATENTS APPLIED FOR, 1918. 
(NOT YET PUBLISHED.) 
jiled expressly for this journal by Massrs. Ssrron-Jonss, 


19,340. TIME-LAG DEVICES FOR ELECTRIC AUTOMATIC switcnEs. F. C. Fuke 
and New Switchgear Construction Co. November 25th. 

19,372. METHOD OF MAGNIFYING TELEGRAPH SIGNALS BY MEANS OF THREE ELEC- 
TRODE VACUUM Devices. N. P, Hinton & E. H. Shaughnessy. November 25th. 

19,374. Execrric camps. E. F. Heath. November 25th. 

19,388. AccumMULATOR pLaTes. C. P. Elieson. November 25th. 

19,399. ELECTRIC INCANDESCENT LAMPS. H. Ozaki. November 25th. 

19,404. ExecrricaL contact MAKERS. J. L. Scott. November 25th. 

19,422. CPERATING AND TRIPPING MECHANISM OF OIL- BREAK ELECTRICAL 
switcnes. R. T. Norton. November 26th. 

19,460. FILAMENTS OF HIGHLY-REFRACTORY METAL. Westinghouse Lamp Co. 
November 26th. (U.S.A., December 19th, 1917.) 

19,465. MEANS FOR GENERATING * HIGH-FREQUENCY ELECTRIC CURRENTS. I. 
Shoenberg. “November 26th. 

19,468. MEANS FOR SUPPORTING SHADE OF ELECTRIC INCANDESCENT LAMP. 
L. G. Flory. November 26th. 

19,491. SOUND TRANSMITTING INSTRUMENTS. A. Marr. November 26th 

19,492. TeLernonic RECEIVERS. A. Marr. November 26th. 


19,494. PROTECTIVE DEVICES FOR ALTERNATING-CURKENT Systems. A. E. 
McColl. November 27th. 

19,569. Execrric couruincs. C, W. ders. N ber 27th. 

19,595. Fiaments. Westinghouse Lamp Co. November 27th. (U.S.A. 
December 19th, 1917.) 

19,630. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. C. K. Shep- 
herd. November 28th. 

19,649. MEANS FOR CONTKOLLING SPEED OF AIR-DRIVEN Dynamos. G. H. 
Trotter. November 28th. 

19,650. MEANS FOR REGULATING SPBED OF AIR-DRIVEN DYNAMOS. G. H. 
Trotter. November 28th. 

19,664. ELECTROPLATING INTERNAL-COMBUSTION ENGINE CYLINDERS, Ac. Q. 
Marino & A. Ness. November 28th. 

19,675. CURRENT REGULATORS FOR ALTERNATING-CURRENT ELECTRIC CIRCUITS. 
W. Langdon-Davies & A. Soames. November 28th. 

19,728. ELECTRICAL TRANSMISSION OF SYNCHRONOUS MOVEMENTS. R. Van 
Couwenberghe. November 29th. (France, February 24th, 1916.) 

19,756. ELecTRODES OF ELECTRIC FURNACES. Soc. Electro-Metallurgique 
Francaise. November 29th. (France, December 3rd, 1917.) 

19,759. PROTECTIVE DEVICES FOR ALTERNATING ELECTRIC CURRENT DISTRIBUTION 
SYSTEMS. British Thomson-Houston Co. & E. B. Wedmore. November 2th. 

19,777. AUTOMATIC QUICK-SILVER SWITCHES FOR ELECTRIC FLAT IRONS. Avanti 
Dansk Elektro-Mekanisk Fabrik & N. F. Nielson. November 29th. 

19,785. APPARATUS FOK TRANSFORMING ELECTRICAL ENERGY. J. E. Calverley 
and W. E. Highfield. November 29th. 

19,792. SHOCK-ABSORBER AND PROTECTOR FOR ELECTRIC LAMPS. J. W. Graham. 
November 30th. 


pane. VISUAL AND AUDIBLE ELECTRIC INDICATORS. J. G. Rose. November 


19,818. METHOD OF ELECTRICALLY WELDING IRON, STERL, BRASS, A&c., STUDS 
TO IRON, sTeEL, &c. A. E. Franking. November 30th. 


19,831. STARTING RESISTANCES FOR ELECTRIC MOTORS. T. A. D. Lawton. 
November 30th . 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will 
be printed and abridged, and all subsequent proceedings will be taken. 


1917. 

14,197. “‘ Electrical starting. apparatus for internal-combustion engines.” 
Byur Motor Licutinc Co. November 24th, 1915. (110,356.) 

14,582. “ Thermo regulators and alarms.” THomson-Hovstor 
Co. (General Electric Co., U.S.A.) October 9th, 1917. (120,412.) 

16,103. “Insulator and binder for telegraph, telephone, electric, and other 
wires.”” A. Spencer. Novensber 5th, 1917. (120,418.) 

16,122. “‘ Constitution of the magnetic circuit in electric ignition apparatus 
for internal-combustion engines.” Ges. Brown, Bovert et Cr. Jasu 
ary 12th, 1917. (112,926.) 

16,202. “‘ Electric switches.” A. Hour. November 6th, 1917. (120,45 

16,223, “‘ Electric heating and cooking apparatus”? W. H. Benxett. 
November 7th, 1917. (120,426.) 

16,266. “‘ Magneto-electric machines.” British Tuomson-Hovston Co., A. 
P, Younc & A. G. @atissury. November 7th, 1917. (120,431.) 


= 
4 

Chr 

The 
Tra 

The 
The 
Chi 
Tre 
Cor 
Le 
3 Ne 
Oi 

St 
Re 
N 
Al 
Cc 

‘ 

i 
| 
| 

| 
bir 
| 


